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ABSTRACT

The Tail-to-Tooth Ratio (TTR) expresses the
rel ati onship between the resources or forces enployed to
performthe core mssions and the resources or
infrastructure used to manage and support those forces.
Several nethods are used in DoD to nmeasure the TTR, all of
whi ch attenpt to establish an unanbi guous boundary between
“tail” and “tooth.” Specific cases and exanples confirm
that such a clear-cut limt does not exist. On the
contrary, the definitions of “tail” and “tooth” change with
the specific situation, the environnment and the timng of

t he nmeasur enment.

The |l ack of a clear boundary suggests that the
rel ati onship between “tail” and “tooth” should not continue
to be expressed as a ratio or a mathematical relationship
bet ween two nunbers, but as a continuum The “Tail-to-
Tooth Conti nuuni can be represented in nore than one
dimension in relation to the nunber of variables used to
characterize the position of a specific activity on the

conti nuum

Thi s new approach focuses on outputs and outcones and
coul d prevent the unnecessary |abeling of costs, allow ng
managenent to concentrate on increasing efficiency and
reducing the total costs of attaining DoD s desired

out cones.
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EXECUTI VE SUMVARY

The Tail-to-Tooth Ratio (TTR) expresses the
rel ati onship between the resources or forces enployed to
performthe core mssions and the resources or
infrastructure used to manage and support those forces.
The Col dwat er-Ni chols Act of 1986 establishes a demarcation
[ ine between forces and infrastructure. The definitions of
tooth and tail assuned by DoD fromthis | aw are, TOOTH:
mlitary units assigned to conbatant commands, and TAIL:
adm ni stration and force support activities assigned by the
Secretary of Defense to the mlitary departnents, the
Def ense Agencies, civilian contractors or in sone speci al
cases conbat ant conmands.

There are three different comonly accepted approaches
to the definition of TTR

1) A conparison of the dollars allocated to the conbat
or fighting capability (“tooth”), and the dollars allocated
to everything else (“tail”). This approach in turn uses
two methods to determne the TTR the Force Structure vs.

I nfrastructure nethod and the Maj or Force Prograns and
Appropriati on Codes nethod;

2) A conparison of the relationship between the people
i nvol ved in conbat and the people involved in support

activities; and

3) A separate TTR for specific procurenent prograns or

proj ects.



Due to the corporate world's focus on profits, it is
easier to deci pher what is “tooth” and what is “tail”
within this environnent than in DoD. However, even with
this steady focus on profitability, disagreements still
ari se anongst business | eaders regardi ng how this “tooth”
and “tail” should be nmeasured. Several nethods are used,
i ncl udi ng absorption costing, variable costing, activity
based costing and val ue chain analysis. Due to the
i ntangi ble nature of DoD's bottomline, it has becone
increasingly nmore difficult to define the boundaries
between “tooth” and “tail.”

Al'l of the nmethods used in DoD to nmeasure the TTR
attenpt to establish an unanbi guous boundary between “tail”
and “tooth.” Specific cases and exanples confirmthat such
a clear-cut limt does not exist. On the contrary, the
definitions of “tail” and “tooth” change with the specific
situation, the environnent and the timng of the

measur enent .

A new approach based on a new budgeting system
centered on outputs and outcones instead of inputs, has
several advantages such as its inherent focus on core
conpetenci es and core products, and the feasibility of
eval uating the true costs of operations. However, it is
not w thout weaknesses; its main weakness is that it is
based on establishing a definite boundary between “tail”

and “tooth” simlar to the other nethods.

Because the denmarcati on between “tail” and “tooth” is
not fixed, their relationship should not be expressed as a
ratio or a mathematical relationship between two nunbers,

but as a continuum The “Tail to Tooth Conti nuunf

XX



developed in this thesis was expanded to two and three

di mensi ons, according to the activity's correlation with
the core product, the current threat level in a specified
type of conflict, and finally the rel evance of the core
product to the desired end result in explicit

ci rcunst ances.

Thi s approach does not inply that DoD, nor any other
or gani zati on shoul d negl ect developing its core
conpet enci es. The advantage of this approach is that it
avoids the fruitless |abeling of costs, allow ng nanagenent
to concentrate on increasing efficiency and reducing the
total costs of attaining DoD s desired outcones.

XXi
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. 1 NTRODUCTI ON

A PURPOSE

This research deternmines the key factors involved in
calculating the Tail to Tooth Ratio (TTR); and anal yzes the
i nfluence that the current top nanagenent intent on
decreasing the TTR has had on the United States Departnent
of Defense (DoD) operational readi ness and expenditure
efficiency (if such influence exists). DoD s top civilian
managenment and the | eaders of the uniforned services have
expressed their conmtment to reducing the “tail” in the
TTR to alleviate the inbal ance between infrastructure and
force structure. However, a well-known nmanagenent principle
states that costs have to be understood and neasured before

t hey can be managed. Wthout a clear definition of “tail”

and “tooth,” it would be inpossible to ascertain whether a
reduction in the “tail” truly leads to increases in
efficiency and readi ness. As Sherlock Hol mes said, “it is

a capital mstake to theorize before one has data [Ref. 41
p. 57].” Therein resides the inportance of this thesis.

The specific goal of this research is to provide DoD
top managenent, Service |eaders and acquisition program
managers with a clearer understanding of the inplications
of the TTR, its value as a neasure of operational readiness
and mlitary expenditure efficiency and the role it should
play in determ ni ng budget appropriations.



B. BACKGROUND

Over the centuries, organizations have | ooked for ways
to nmeasure effectiveness and efficiency. This has often
been a difficult and | aborious task. Conpetitive
effectiveness is defined as the | evel of expected output
actual ly achieved, while operating efficiency is related to
how many resources were consuned to achi eve the actua
output. Oten it is left up to the organi zation to decide

what effectiveness and efficiency nmeasures are appropriate.

DoD has widely used “Tail to Tooth Ratio” as an
i ndi cator of operating efficiency. It is used to neasure
the ratio between the dollars that are allocated to the
conbat capability (“tooth”) and the dollars that are
all ocated to everything else (“tail”). However, while the
concept is wdely accepted the specific definitions of

“tail” and “tooth” are not. Each service within DoD has
its own definition of what el enents constitute “tail” and
“tooth.” In recent years, the common perception

t hroughout DoD is that the TTR is overly skewed towards the
“tail;” both DoD and taxpayers view this as an inefficient
use of funds.

C. RESEARCH QUESTI ONS

The primary research question of this thesis is: Is
the TTR an appropri ate neasure of operational readi ness and
mlitary expenditure efficiency? Secondary research
guestions are:

1. What el enents shoul d be considered “tail” or “tooth”
in determning the TTR?



2. What factors have influenced the change of the TTR
over the past centuries?

3. What is the effect of current technol ogi cal advances
on the TTR?

4. |s there a direct rel ationship between operationa
readi ness and TTR?

5. Shoul d DoD continue to pursue a reduction in the

“tail” of all its prograns?
D. SCOPE
This thesis will include:

1. An in-depth exam nation of how the TTR is currently
det er m ned.

2. A conparative analysis of TTR cal cul ations in DoD
and in the corporate world.

3. The authors’ opinion of what should be consi dered
“tail” or “tooth” at the activity, program or
program el enent | evel.

4. A description of how the TTR has changed over the
centuries.

5. An anal ysis of how the current enphasis on unmanned
vehi cl es/ st and- of f weapons may influence a specific
programis TTR

6. A study of the relationship between TTR and
operati onal readiness for a specific program

7. A review of current Departnment of the Navy (DoN)
maj or cost reduction prograns in relation to their
i npact on TTR

E. RESEARCH METHODOLOGY

The net hodol ogy used by the authors to conplete this

thesis research consisted of the foll ow ng steps.



1. Literature search of books, magazine articl es,
journals, Wrld Wde Wb, DOD references, and ot her
library information resources.

2. Revi ew of applicable Policies, Nornms and Regul ati ons
from DoD, JCS and the Service Chiefs.

3. Review of TTR calcul ations in different
cor porat i ons.

4. Use of appropriate nodels to evaluate the inpact of
specific energent technol ogies or |ogistic theories
on the TTR of specified prograns.

5. Revi ew of current DoN maj or prograns.
F. THESI S ORGANI ZATI ON

Chapter |I. Introduction: identifies the purpose of

this thesis and reviews the background as well as the

primary and subsidiary research questions.

Chapter I1. Determnation of the Tail to Tooth Rati o:

provi des the reader with a basic understandi ng of the
factors involved in determning the TTR and the current DoD

norns and policies about calculating this ratio.

Chapter 111. Historical perspective of the TTR

presents a historical perspective of how the TTR has
changed over the centuries and an econom c/fi nanci al

interpretation of such changes.

Chapter 1V. An analysis of the influence of

t echnol ogi cal advances in the TTR analyzes the influence

of sone technol ogi cal advances, |ike unmanned vehicl es and
stand-of f weapons, on the life cycle costs of a program and
on the breakdown between “tooth” and “tail” costs.

Chapter V. A study of the rel ationship between TTR and

operational readiness: scrutinizes how the efficiency and
4




structure of the logistics chain influences the TTR and the
rel ati onship between TTR and operational readiness in a

speci fied program

Chapter VI. A conparative analysis within the

corporate world: studies howthe TTR is currently

determ ned in the corporate world.

Chapter VII. A new approach to the TTR analyzes the

vari ations of the boundary between “tail” and “tooth”
according to different circunmstances, the possibility of
integrating the corporate and DoD approaches to cal cul ate
the TTR to forma nore accurate nmeasure, and introduces a
new concept for the definition of “tail” and “tooth.”

Chapter VII1. Conclusions and Recommendati ons:

summari zes the research findings, answers the research
guestions and presents sone areas of further research.
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1. DETERM NATION OF THE TAIL TO TOOTH RATI O

A | NTRODUCTI ON

Thi s chapter describes the factors involved in
determning the TTR and the current DoD processes and

policies on the subject of calculating this ratio.

In general, the TTR expresses the relationship between
the resources or forces enployed to performthe core
m ssions and the resources or infrastructure used to nanage
and support those forces. Defense experts normally refer
to the “tail” as those non-conbat activities and support
services, which operate fromfixed |ocations. However, as
our analysis will show, this definition is still fuzzy;
whil e the general concept of the TTR is apparently clear,

the specific definitions of “tail” and “tooth” are not.

Not only are there several approaches to defining what
el ements constitute “tail” and “tooth,” but there are al so
differences in the valuation variables of the actual TTR
calculation, i.e. dollars, nunber of people, or nunber of
systens. These differing viewpoints exist not only between
non- DoD entities and DoD managenent, but also within each
of the Services.

The ol dwat er-Ni chol s Departnent of Defense
Reor gani zati on Act of 1986 addresses the separation of
conbat and support commands. The Act requires that the
Secretaries of the mlitary departnents assign all forces
under their jurisdiction to unified and specified conbat ant
commands according to the force structure prescribed by the

President. On the other hand, the mlitary departnents,
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subject to the authority, direction, and control of the
Secretary of Defense, are responsible for the activities
that create, manage and support the forces assigned by them

to a conmbatant command [ Ref. 14, Chapter 6].

DoD has used the Gol dwater-N chols Act to establish a
separation boundary between “tooth” and “tail.” “This
feature of U S. |aw provides the demarcation |ine between
forces (mlitary units assigned to conbatant conmanders)
and infrastructure (activities retained by the mlitary
departnments)” [Ref. 39, p. 184].

This chapter will show that the definitions of force
structure and infrastructure used in the DoD and sonme U. S.
Gover nment al and Non- Gover nnental agencies, are not always
consistent wwth the CGol dwater-Ni chols Act, and in sone
cases the approaches are conpletely different.

B. CURRENT PROCESSES/ POLI CI ES REGARDI NG TAI L TO TOOTH
RATI O MEASUREMENT

To arrive at a conprehensive |list of the elenents that
constitute the “tail” and the “tooth,” the authors searched
docunents and publications from DoD, Congress, and diverse
organi zations. They exam ned concepts, testinonies,
speeches, statenents, and interviews rel eased by top DoD
managenent and Service | eaders.

The goal was to integrate these policies and opinions
into one single definition of TTR  The results of the
search confirmed that there were three conpletely different

approaches to the definition of TTR

1) A conparison of the cost of the fighting forces

versus the cost of support structures [Ref. 36, 39, 40];
8



2) A conparison of the relationship between the people
i nvolved in conbat and the people in support activities
[ Ref. 36, 49]; and

3) A separate TTR for each specific procurenent

program or project [Ref. 48].

Instead of attenpting to integrate these approaches
into one single definition, the three nethodol ogi es are

presented in detail in the follow ng sections.
1. Cost of Fighting Forces Versus Support Structures

Thi s approach nmeasures the ratio between the dollars
that are allocated to the conbat or fighting capability
(“tooth”), and the dollars that are allocated to everything
else (“tail”). However, this definition has the sane
fundanent al problem previously discussed, i.e. howto
cal cul ate the percentage of the budget that corresponds to
“tooth” and what percentage corresponds to “tail.” Two
nmet hods will be exam ned to determine the TTR  The Force
Structure versus Infrastructure approach and the Mjor

Force Progranms and Appropriation Codes approach.

a) Force Structure vs. Infrastructure Approach

Section 118, Chapter 2, Title 10, of the United
States Code (USC) mandates that every four years the
Secretary of Defense shall: “conduct a conprehensive
exam nation (to be known as a ‘ Quadrenni al Defense Revi ew
(QDR)’) of the national defense strategy, force structure,
force nodernization plans, infrastructure, budget plans,
and other elenents of the defense program and policies of
the United States” [Ref.28: SEC. 901]. One of the aspects
that must be included in the aforenentioned report is:



(8) The appropriate ratio of conbat forces
to support forces (commonly referred to as the
"tooth-to-tail' ratio) under the national defense
strategy, including, in particular, the
appropriate nunber and size of headquarters units
and Defense Agencies for that purpose.
The definitions of force structure and
i nfrastructure adopted by DoD are based on a Bottom Up
Revi ew conducted in 1993 and a publication fromthe
Institute for Defense Analyses titled ‘A Reference Manual
for Defense M ssion Categories, Infrastructure Categories,
and Program El ements’ (originally prepared for the Ofice
of the Secretary of Defense in 1991 and updated in 1995).
These definitions were also used in the 1997 QDR and in

subsequent Future Years Defense Progranms (FYDP) [Ref. 40,
Appendi x L].

The 1997 (DR establishes a separation between
force structure and force infrastructure, and equates the

latter with support functions or “tail:”

The DoD infrastructure includes a diverse
set of activities..... anong themare installations
for the operating forces, training prograns for
mlitary personnel, |ogistics support, central
per sonnel services, and headquarters functions.
In addition...nedical care for active duty and
retired mlitary personnel and their famly
menbers, and...functions related to science and
t echnol ogy prograns and central conmand, control,
and comruni cations services. [Ref. 36]

The 1997 (DR additionally sub-divides the
infrastructure into Defense Agency/ Def ense-W de
infrastructure and Mlitary Departnment infrastructure. The
Def ense Agency/ Defense-Wde infrastructure is defined as
t hose Def ense agenci es and defense-w de activities that

carry out service and supply functions comon to nore than
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one DoD conponent. Al so enconpassed are those centralized
organi zati ons and programs that provide services ranging
fromintelligence operations to conm ssaries, and from

health care to research and devel opnent.

On the other hand, the MIlitary Depart nent
infrastructure is conprised of resources and activities,
such as resources for managi ng defense forces, facilities
from whi ch defense forces operate, non-unit training, and
personnel support. The mlitary departnent infrastructure
al so consists of acquisition support (including science and
technol ogy efforts as well as testing and eval uation) and
C41 programs (command, control, comuni cations, conputer
and intelligence systens).

Al t hough the basic definition of m ssion
categories and infrastructure categories remain the sane,
t he actual nunber of categories and the program el enents
that are assigned to each category have varied fromyear to
year. As the role of the Armed Forces has changed over the
years, the interpretation regardi ng which program el enents
in the FYDP shoul d be associated with m ssion forces and
which with infrastructure activities has changed

accordingly.

The foll ow ng tables, based on the Annual Reports
to Congress and the President, illustrate the changes in
DoD s definitions of mssion/force categories and

i nfrastructure categories between 1995 and 2002.

11



Tabl e 2-1, Changes in the Force or

M ssi on Categories

1995 2002
Conbat Forces: prograns associ ated |Expeditionary Forces: Operating
with mlitary conbat units, such as |forces designed primarily for non-
heavy divisions, tactical aircraft nucl ear operations outside the

squadrons, and aircraft carriers.

Direct Support Forces:
associ ated wi th support

progr amns
units that

United States. Includes conbat
units (and their organic support)
such as divisions, tactica
aircraft squadrons, and aircraft
carriers.

depl oy with conbat forces, such as

corps-level support, tanker

aircraft squadrons, and nava

repl eni shrent shi ps.
Honel and Defense: (Qperating forces
designed prinarily to deter or
defeat direct attacks on the United
States and its territories. Also
i ncl udes those agenci es engaged in
U S. international policy
activities under the direct
supervision of the Ofice of the
Secretary of Defense.

O her Forces: Includes nost O her Forces: Includes nost

intelligence, space, and conbat - intelligence, space, and conbat -

rel ated command, control, and rel ated command, control, and

conmuni cati ons (C3) programs, such |communications prograns, such as

as cryptologic activities, cryptologic activities, satellite

satellite conmmuni cations, and

ai rborne comand posts.

communi cati ons, and airborne

conmrand posts.

[After Ref.40 Appendi x L; Ref.

39, Appendix D, p. 184]

Tabl e 2-2, Changes in Infrastructure Categories

1995

2002

Acqui sition Infrastructure:
el ements that support program
managenent, program offices, and
producti on support, including

acqui sition headquarters, science
and technol ogy, and test and

eval uation resources. This category
i ncludes earlier |evels of research
and devel oprent, includi ng basic
research, exploratory devel opnment,
and advanced devel opment.

Pr ogram

Acqui sition Infrastructure:
Activities that devel op, test,
eval uate, and manage the
acquisition of mlitary equi prent
and supporting systens. These
activities also provide technica
oversi ght throughout a systenis
useful life.

C3 Infrastructure: Prograns that
manage all aspects of the command,
control, and conmuni cati ons

infrastructure for DOD facilities.

Comuni cations and I nformation
Infrastructure: Prograns that
provi de secure information

di stribution. processina. storaae.
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1995

2002

i nfornati on support services,
mappi ng and charting products,
security support. This category
i ncl udes program el enents that
provi de non-tactical tel ephone
services, the General Defense
Intelligence Program and
cryptol ogical activities, the
G obal Positioning System and
support of air traffic contro
facilities.

and

and di splay. Major elenents include
| ong- haul comruni cati ons systens,
base conputing systemns, Defense
Enterpri se Conputing Centers and
det achnents, and infornation
assurance prograns.

Central Logistics: Progranms that
provi de support to centrally
managed | ogi stics organizations,
i ncl udi ng the managenent of
materi al, operation of supply
systens, maintenance activities,
material transportation, base
operations and support,
comuni cati ons, and mi nor
construction. This category al so
i ncl udes program el enents that
provi de resources for comm ssaries
and mlitary exchange operations.

Central Logistics: Progranms that
provi de supplies, depot-I|eve

mai nt enance of mlitary equi pnent
and supporting systens,
transportation of material, and
ot her products and services to
customers throughout DoD.

Central Medical: Prograns that Def ense Heal th Program (DHP):
furnish fundi ng, equipnent, and Medi cal infrastructure and systens,
personnel that provide nedical care |managed by the Assistant Secretary
to active mlitary personnel, of Defense for Health Affairs, that
dependents, and retirees. provide health care to nmilitary
Activities provide for all patient personnel, dependents, and

care, except for that provided by retirees.

medi cal units that are part of

direct support units. Activities

i ncl ude medi cal training,

managenent of the nedical system

and support of nedica

installations.

Central Personnel: Al prograns Central Personnel Adm nistration:
that provide for the recruiting of Prograns that acquire and

new personnel and t he managenent
and support of dependent school s,
communi ty, youth, and famly
centers, and child devel opnent
activities. Ot her prograns
supporting personnel include

per manent change of station costs,
personnel in transit, civilian

di sabilitv commensation. veterans

admi ni ster the DoD workf orce.

I ncl udes acqui sition of new DoD
personnel, station assignments,
provi sion of the appropriate nunber
of skilled people for each career
field, and m scel | aneous personne
managenent support functions, such
as personnel transient and hol di ng
accounts.
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1995 2002
di sability conpensation, veterans Central Personnel Benefits
educati on assi stance, and ot her Prograns: Prograns that provide
m scel | aneous personnel support benefits to service nenbers.

activities.

I ncludes fanily housing prograns;
conmissaries and mlitary
exchanges; dependent schools in the
United States and abroad;

communi ty, youth, and famly
centers; child devel opnent
activities; off-duty and vol untary
education progranms; and a variety
of cerenoni al and noral e- boosti ng
activities.

Central Training: consists of
program el ements that provide
resources for virtually all non-
unit training, including training
for new personnel, aviation and
flight training, mlitary

academ es, officer training corps,
ot her coll ege comm ssi oni ng
programnms, and officer and enlisted
trai ni ng school s.

Central Training: Prograns that
provide fornmal training to
personnel at central |ocations away

fromtheir duty stations (non-unit
training). Includes training of new
personnel, officer training and
service academ es, aviation and
flight training, and mlitary

pr of essi onal and skill training.

Al so includes m scel |l aneous ot her
training-rel ated support functions.

Force Managenent: consists of al
prograns that provide funding,

equi prent, and personnel for the
management and operation of all the
major military command headquarters
activities. Force managenent al so

i ncl udes program el enents that
provi de resources for defense-w de
departmental headquarters,
managenment of internationa
prograns, support to other defense
organi zations and federa

gover nment agenci es, security

i nvestigative services, public
affairs activities, and crimna

and judicial activities.

Depart nental Managenent:
Headquarters whose prinmary m ssion
is to manage the overall prograns
and operations of the DoD and its
conponents. | ncludes

adm nistrative, force, and

i nternational managenent
headquarters, and defense-w de
support activities that are
central Iy managed. Excl udes
headquarters el ements exercising
operational comand (which are
assigned to the O her Forces

cat egory) and those nanagenent
headquarters that are associated
with other infrastructure

cat egori es.

Installati on Support: consists of
activities that furnish funding,
equi prent, and personnel to provide
facilities fromwhich defense
forces operate. Activities include
construction planning and design
real property maintenance, base
operating support, real estate
managenent for active and reserve
bases, fam |y housing and bachel or
housi na. supplv operations. base

Force Installations: Installations
at whi ch conbat units are based.

I ncl udes the services and

organi zations at these
installations necessary to house
and sustain the units and support
their daily operations. Also

i ncl udes prograns to sustain
restore, and noderni ze buil di ngs at
the installations and protect the
envi ronnent .
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1995 2002

cl osure activities, and
envi ronnent al prograns.

O her Infrastructure: These
progranms do not fit well into other
categories. They include prograns
that (1) provi de managenent,

basi ng, and operating support for
DoD intelligence activities; (2)
conduct navi gation, mneteorol ogical
and oceanographic activities; (3)
manage and upgrade DoD-operated air
traffic control activities; (4)
support warfighting, wargam ng,
battle centers, and major nodeling
and simulation prograns; (5)
conduct nedi cal contingency

prepar edness activities not part of
the DHP; and (6) fund Cl NC
sponsored or JCS-directed joint
exercises. Also included in this
category are centralized resource
adjustments that are not allocated
anong the progranms affected (e.qg.
foreign currency fluctuations,
conmi ssary resal e stocks, and force
structure deviations).

Sci ence and Technol ogy Program

The program of scientific research
and experinmentation within the DoD
t hat seeks to advance fundanenta
science relevant to mlitary needs
and determine if the results can be
successfully applied to mlitary
use.

[After Ref.39, Appendix D, pp. 184,185; Ref.46; Ref.52, Appendix |1l
pp. 47, 48]

In summary, force structure is associated wth
conponents directly related to mssion, i.e. aircraft
squadrons, ships, weapons, infantry units, etc. Force
infrastructure is related to activities that provide
services to m ssion progranms and operate mainly fromfixed
| ocations i.e. payroll, training, recruiting, travel,
educati on, data processing, staff, mlitary construction,
housi ng, inventory managenent, transportation, depot

mai nt enance, etc. Wen force allocations are reduced there
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is a direct effect on m ssion acconplishnent and
capability. Wen infrastructure allocations are reduced
there may be a direct or indirect effect on m ssion

ef fectiveness [ Ref. 46].

b) Maj or Force Prograns and Program El enents
(PE)

The concept of TTR is al so associated with the
Maj or Force Progranms (M-Ps) and Program El enments (PE).

There are 11 MFPs created as a neasurenent and
control system for the Defense Budget. They all ow the
establishment of prioritized objectives (needed
capabilities) and the measurenent of the progress towards
t hose objectives, while matchi ng defense m ssions (outputs)
wi th defense resources (inputs). The initial objective of
the MFPs was to increase the supervision of the budget by
produci ng a nunber of common categories of defense
progranms, which crossed Service lines (Figure 2-1). Each
MFP cont ai ned the resources needed to achi eve an objective
or plan, but each service controlled the portion of the
MFPs relating to their particular mssion [Ref. 49, p. 42,
79], [Ref. 23, p. 6].

The initial MFPs were instituted in 1961 and were
clearly related to the principal mssions the Armed Forces
needed to perform[Ref. 23, p. 4]. However, contrary to the
recent nodifications and additions nade to the M ssion and
Infrastructure Categories shown in Table 2-1 and Table 2-2,
the only “major” change to the MFPs since their
i ntroduction was addi ng the Special Operations Forces
Programin 1987, mandated by the Cohen-Nunn anendnent to
t he DoD Reorgani zati on Act.
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Figure 2-1, MFP Structure
(From Ref. 23, p. 6)

Each MFP specifies a mx of capabilities and
cont ai ns numerous systens perform ng specific mssions;
t hese building blocks are referred to as Program El enents
(PEs). Each PE represents a m ssion or a support function
of a Joint Program Service, or Defense Agency. A PE
docunents all the resources necessary to conplete a
program such as forces (devel opnent, construction,
procurenent or operation of ships, planes, tanks, etc),
manpower (mlitary or civilian) and dollars (Total
ol igational Authority (TOA)). There are approximtely
5,000 to 6,000 PEs, nost of which belong to the Services
[ Ref. 49, p. 41], [Ref. 29].

The follow ng are the definitions of the Mjor
Force Prograns as stated by the Naval Postgraduate School
(NPS) Wb based course “Financial Mnagenment in the Arned
Forces.”
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(1) Strategic Forces: this programincludes

t hose forces, offensive or defensive, whose m ssions
enconpass intercontinental or transoceanic inter-theater
responsibilities. It contains the operational managenent
headquarters, the intelligence and comuni cati ons
functions, logistics, and support organi zations
identifiable and associated with the program or m ssion.

(2) General Purpose Forces: forces whose

m ssion responsibilities are, at a given point in tine,
limted to one theater of operation. This program i ncl udes
command, |ogistics, intelligence and comruni cations

organi zations/functi ons associ ated or organic to these
forces; and the related support units that are depl oyed as
a constituent part of these organizations. Thi s program
al so conprises other sub-prograns, such as JCS-directed and
coordi nat ed exerci ses, Coast Cuard ship support program

war reserve material, amunition, and equi pnent.

(3) Command, Control, Conmmunications,

Intelligence and Space: conprises intelligence, security,

communi cations and functions, such as mapping, charting,
and geodesy activities, weather service, oceanography,
special activities, nuclear weapons operations, space
boosters, satellite control and aerial targets. As
nmentioned in previous prograns, the intelligence and
comuni cations functions that are specifically identifiable
to a mission shall be included within the appropriate
program

(4) Mobility Forces: conprises airlift,

sealift, traffic managenent, and water term nal activities,
bot h direct-funded and through the Defense Wirking Capital

18



Fund (DWCF), including command, |ogistics, and support
units organic to these forces.

(5) Guard and Reserve Forces: consists

mai nly of Guard and Reserve training units in support of
strategic, offensive, defensive and general purpose forces.
There are also units that support intelligence and
comuni cations; space; airlift and sealift; research and
devel opnment; central supply and mai ntenance; training,
medi cal , general personnel activities, admnistration, and
assi stance to ot her nations.

(6) Research and Devel opnent: conprises al

research and devel opnent prograns and activities that have
not yet been approved for operational use. It includes
basi ¢ and applied research tasks and devel opnent; and test
and eval uati on of new weapons systens equi pnent and rel ated
pr ogr ans.

(7) Central Supply and Mai ntenance: this

program i ncl udes resources related to supply, maintenance,
and service functions or activities necessary to fulfill
DoD prograns, both direct-funded and t hrough the DWCF, such
as first and second destination transportation, overseas
port units, industrial preparedness, conm ssaries,
| ogi stics and mai nt enance support, depot mai ntenance and
supply managenent. These functions are usually centrally
managed.

(8) Training, Medical, and O her Ceneral

Personnel Activities: conprises resources, functions and

activities related to training and educati on, personnel
procurenent services, health care, permanent change of
station (PCS) travel, transients, fam |y housing, and other

support activities associated with personnel. The
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functions and activities in this programare nainly

central ly managed.

Excl uded fromthis program are:
(a) Training specifically related to
and identified with another major organic program
(b) Housing subsistence, health care,
recreation, and simlar costs and resources, such as base
operations, which are organic to a program el enent and are
i ncluded in other nmjor prograrns.

(9) Admnistration and Associ at ed

Activities: conprises resources for the admnistrative

support of departnental and major admnistrative
headquarters, field conmands, and adm nistrati on and
associ ated activities not specifically identifiable to a
m ssion in any of the other major prograns. Included in
this programare activities such as construction planning
and design, public affairs, contingencies, clains, and
crimnal investigations.

(10) Support of Other Nations: resources in

support of international activities, including the Mlitary
Assi stance Program (MAP), Foreign Mlitary Sales (FM5), the
North Atlantic Treaty Organization (NATO infrastructure,
and humani tari an assi stance.

(11) Special Operations Forces: conprises

force-oriented special operations forces (Active, Guard and
Reserve), including the conmand organi zati ons and support

units directly related to these forces.

The above approach further illustrates the
various interpretations of tooth and tail within DoD. For

exanpl e, the NPS Wb based course [Ref. 29] considers
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progranms 1 through 5 and 11 as “conbat forces progranms” or
tooth, while the U S. Comm ssion on National Security
considers that only programs 1, 2 and 11 are nmilitary
“forces” or tooth. [Ref. 49, p. 79] Al other prograns are

consi dered “defense support activities.”

When this nethod is used, it is assuned that al
PEs within each MFP are honbgeneous. For exanple, if the
MFP is considered a “tooth” programthen the PEs contai ned

within this programare also “tooth.”
2. TTR Rel ati onship to Conbat and Support Personnel

Wil e nost definitions of TTR are based on doll ar
anounts, sone approaches only take into account the nunber
of mlitary personnel (Soldiers, Sailors and Marines)
assigned to actual conbat positions vs. the rest of the
menbers of DoD, or in other words the ratio of conbat

manpower to support manpower.

Regarding the “tooth to tail ratio,” the 1997's QDR

expressed:

The organi zations that perforned
[infrastructure] functions accounted for 48
percent of total DoD enploynent (mlitary and
civilian) in FY 1997. |In addition, 7 percent of
DoD enpl oyees provide nedical care for active
duty and retired mlitary personnel and their
fam |y menbers, and anot her 6 percent perform
functions related to science and technol ogy
progranms and central comrand, control, and
comuni cations services. |In sum 61 percent of
peopl e enpl oyed by the Departnent in FY 1997 are
perform ng infrastructure functions. [Ref. 36]

O her studies present a nmuch worse situation. For
exanpl e, according to the U S. Comm ssion on National

Security:
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DoD's “tail-to-tooth” ratio is too |arge by
any nmeasure. Nearly 30 “division-equival ents” of
support personnel (approximtely 450,000 people)
perform service and support functions simlar to
jobs in the civilian sector. The sharp end of

the spear, the “teeth”...... constitutes barely
200, 000 warfighters out of DoD's 2.0 mllion
full-time mlitary and civilian personnel. That

means that there are alnost four DoD civilians

for every uniformed soldier, sailor, airman, or

marine in the active conbat units. There are

al so nearly five uniforned mlitary personnel in

the “tail” for every individual assigned conbat

duty. [Ref. 49, p. 20].

As with the infrastructure and MFP approaches, the
personnel approach al so shows vari ous mnet hods of
interpretation, |leading to variances in the cal cul ati on of

the TTR, hence, the variability in the definition of TTR
3. Procurenent Prograns and Projects

The third approach is to define a separate TIR for
each specific procurenent program and project. For
exanpl e, besides the acquisition or unit cost (the
“tooth”), each platformor weapon systemcarries with it
several other costs (the “tail”). These costs consist of
the operating crew, the maintenance crew, training, and
infrastructure and | ogistics support. The “tail” cost per
unit is determned by dividing the total cost of the “tail”
itens wthin the program by the nunber of units acquired.

A nmenorandum from the Under Secretary of Defense

(Acqui sition and Technol ogy) states:

Def ense Systens Total Owmnership Cost (TOC)
is defined as Life Cycle Cost (LCC). LCC (per
DoD 5000.4M includes not only acquisition
program direct costs, but also the indirect costs
attributable to the acquisition program (i.e.,
costs that would not occur if the programdid not
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exist). For exanple, indirect costs would
include the infrastructure that plans, manages,
and executes a programover its full life and
comon support itens and systems. [Ref. 48]

Thi s approach is conceptually different than the ones
previ ously di scussed, because anything that is not a part
of the equi pnent acquisition cost is considered tail. Even
the mlitary personnel whose jobs it will be to enploy the
systemin conbat m ssions are regarded as tail. This
met hodol ogy is closely related to the Total Omership Cost
(TOC) approach.

In the TOC approach, the tail conbines all elenents
that represent the total |ogistics burden of a systemon a
tactical unit in the field/fleet; including facilities,
training, fuel & amo consunption, nmanpower requirenents,
publications, preventative & corrective maintenance,
support equi prent, etc. Sone of these costs are determ ned
by design early in the acquisition cycle and sone of these

costs can be managed in the field/fleet.

Al'l these post-depl oynment operations and support costs
normal Iy represent 65%to 80% of the system LCC or TCC.
[ Ref . 24]

C. CURRENT TTR I N THE DEPARTMENT OF DEFENSE

1. Cal cul ation Using the Force Structure vs. Force
| nfrastructure Approach

As discussed in section I1.B.1.a), this is the
approach enpl oyed by DoD in the Annual Reports to Congress
and the President. The follow ng graph (Figure 2-2) and
Table A - 1 Appendi x A are based on the Annual Report of
2002 [Ref. 39, Table D-1]. These references show the
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variations of the force infrastructure categories from 1998
to 2002 (in percentages and in FY 2003 $Billions). Figure
2-2 is a percentage stacked line graph. It also presents
the four conponents of force structure stacked above the

force infrastructure to conplete the TOA for each of those
years.
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(o) Homeland Defense
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%5 60%-
% 46% 45% 47% 46% 44% —m— Other Forces
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$ 40%4 136B 138B 148B 1548
] —e— Expeditionary
o
Forces
20%
==& Infrastructure
Total
0% T T T J
1998 1999 2000 2001 2002

Figure 2-2, Variations in Force Structure and Force Infrastructure
Cat egori es

As Figure 2-2 shows, the portions of the budget
associated either with m ssion or with support activities
have remained relatively constant in the last five years.
However, the graph shows that a redistribution of the
budget is taking place within the Force Structure
categories, and the Defense Enmergency Response Fund ( DERF)
is absorbing a significant percentage of the force

structure appropriations.

According to the United States CGeneral Accounting
Ofice (GAO, this approach does not account for all DoD
infrastructure rel ated prograns:

There are parts of the total infrastructure
funding that cannot be clearly identified in the
FYDP, according to DOD officials. These funds
pay for goods and services sold by the Defense
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Busi ness Operations Fund (DBOF) activities. The

officials estimate that this is about 20 to 25%

of DOD' s total infrastructure and nostly

represents | ogistics purchases, which cannot be

specifically identified [Ref. 52, p.3]

The difficulty in identifying all infrastructure
funding results fromthe fact that sone agencies or
activities derive a portion of their funding fromthe goods
and services they sell to other DoD prograns. As a result,
sone infrastructure costs are included in defense
activities’ budgets that are normally considered as force
progranms [Ref. 52, pp. 3-6]. This situation is common for
activities that are a part of the Defense Wrking Capital

Fund (DWCF) (formerly known as DBOF).

The amount of the force prograns’ budgets that
resulted in infrastructure costs for the fiscal year 1995
FYDP (1995- 1999), was estimted by the O fice of Program
Anal ysi s and Eval uati on (PA&E) to be between $28 and $39
billion in FY1996 dollars [Ref. 52, p. 4]. If this estimate
is valid, the costs of infrastructure as shown in Figure 2-
2, are understated and only represent about 75 % of the
total infrastructure funding (this is the approach foll owed
by the GAO).

More recent estimates show that the total orders
generated from DoD components which provide funding for the
DWCF budget actually oscillate between $20.5 and $21
billion in FY 2003 dollars (see Table A - 4, Appendix A).
This represents a drastic reduction fromthe GAO esti nates.
Wth these values, the costs of infrastructure displayed in
Figure 2-2 actually represent approximately 86% of the real
infrastructure funding. Furthernore, the budget of the DWCF
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originates fromorders from“all” DoD conponents and not
only from*“force” conmponents. Subsequently, a nore suitable
approach would be to allocate the DWCF costs between the
forces and infrastructure conponents according to their

respective weight in the total budget.

Figure 2-3 shows the variations in the infrastructure
costs as a percentage of the TOA. The | owest |ine
corresponds to the total infrastructure values shown in
Figure 2-2. The second |ine fromthe bottom shows the
i nfrastructure when the DWCF costs are all ocated (or
di vi ded) between forces and infrastructure. The third line
shows that the infrastructure costs would represent 50%to
53% of TOA, if the concept that all DWCF costs have their
originonly in force prograns is presuned valid. The |ast
line reflects that the costs of infrastructure vary from
57%to 61% of the TOA if the GAO approach is used.

[ s —&— DWCF as 20%
25% of
Infrastructure

60% ¢ (GAO approach)
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DWCF orders to
Forces

3
N
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o

—=&— Allocating DWCF
% orders to both
Forcesand
Infrastructure

Percentage of TOA
a
o
X

45% A
Infrastructure
Total (2002

40% Annual Report)

1998 1999 2000 2001 2002

Figure 2-3, Variations in Infrastructure According to the Allocation of
DWCF

Finally, Figure 2-4 and Figure 2-5 show the year to
year percentage increase (or reduction) of the TOA force

structure categories and total force infrastructure. Wth
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t he exception of the transition from FY1999 to FY2000, the
total appropriation to “forces categories” has consistently
grown at a higher rate than the total appropriations to

“infrastructure categories.” The fastest growi ng force
structure categories are Honel and Def ense Forces and the
DERF (not shown in Figure 2-5 because the increnment from
FY2001 to FY2002 is infinite). On the contrary, the “Qher

Forces” category decreased by 3% between FY1999 and FY2000.
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Figure 2-4, Percentage Yearly Variation in the Budget
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Figure 2-5, Percentage Yearly Variation in the “Force Categories”
Budget
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2. Cal cul ation Using MFPs Approach

Section I1.B.1.b) defined a MFP as an aggregati on of
PEs that reflects a DoD force m ssion or support m ssion.
Consequent |y, DOD uses the Mjor Force Prograns approach to
apprai se the allocation of funds between “infrastructure”
and “forces.” However, current MFPs in the Pl anning,
Programm ng and Budgeting System (PPBS) do not offer a
useful base for this type of analysis nor do they offer a
clear distinction between activities that are truly
“forces” and activities that are “conbat support” or
“service support.” Sone studies also state that nost PEs
are outdated and many are assigned to the wong MFPs with
the result that neani ngful anal yses across M-Ps are
difficult, and often m sleading. [Ref. 49, p. 41]

| 63% 64% 63% 64% 0%
60% Combat Forces
MFPs Total
& 50%
|_ 0,
“6 40% +37% 36% 37% 200/ 42A

90 //

—&— Infrastructure MFPs
Total

Percentage
w
S
=

1998 1999 2000 2001 2002
Figure 2-6, Conbat Forces MFPs Vs. Infrastructure M-Ps

As was al so nentioned in section I1.B.1.b), sone
approaches consider progranms 1 through 5 and 11 as “conbat
forces prograns.” |If those approaches are accepted, then
the “infrastructure” prograns will amount to approxi mately
36% to 40% of TOA for FY1998 to FY2002 as shown in Figure

2-6 and Table A - 2, Appendix A. Figure 2-7 shows the
28



budget appropriation distribution within these 6 M-Ps

consi dered by several sources as “conbat forces prograns.”
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Figure 2-7, Appropriation Distribution within Conbat Forces M-Ps
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Figure 2-8, Variations in Infrastructure According to the Allocation of
DWCF Bet ween the MFPs

The argunent presented in the |ast section about sone
agenci es deriving a portion of their funding fromthe goods
and services they sell to other DoD progranms is also valid
here. In this case, sonme infrastructure costs can be

included in MFPs nornally considered as “conbat forces
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progranms.” The nethod used to allocate the DWF between
the “conbat force prograns” and the “defense support
activities” will influence the total anobunt of the budget
that is considered “infrastructure.” Figure 2-8 shows that
“Total Infrastructure” can vary up to 12% dependi ng on the
met hod used to all ocate the orders from DoD Conponents to

t he DWCF

Appl ying the concept that only three (Strategic,
CGeneral Purpose and Special Operation Forces) of the
current eleven MFPs focus on mlitary “forces,” while the
remai nder include defense support activities, changes
drastically the relationship between “forces” and
“infrastructure.” Figure 2-9 and Table A - 1, Appendix A
show t hat approxi mately 60%to 62% of the budget woul d be

assigned to infrastructure prograns.
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Figure 2-9, Conbat Forces MFPs Vs. Infrastructure M-Ps

Figure 2-10 shows the budget appropriation
distribution within the 3 MFPs consi dered as “conbat forces

progranms” in this case.
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The sane anal ysis of the past sections for the

al l ocation of the orders from DoD Conponents to the DWCF

applies in this case.

Figure 2-11 shows that now t he

per cent age of the budget that could be considered

infrastructure may be as high as 81%
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3. Cal cul ation Usi ng Personnel Approach

The current DoD approach for measuring the ratio of
conmbat manpower to support manpower uses the sane force and
infrastructure categories fromthe FYDP described in
section I1.B.1.a), Table 2-1 and Table 2-2 [Ref. 40, Table
D-2]. Figure 2-12 and Table A - 5, Appendix A show the
variation of this ratio for the Active-Duty Mlitary and
Cvilian personnel in the last five years (excluding
Reserve and National Cuard).
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Fi gure 2-12, Conbat Manpower vs. Support Manpower

Using the same force and infrastructure categories
nmenti oned above, Figure 2-13 further specifies the ratio of
conmbat manpower to support nanpower for each of the
Servi ces, Defense Agenci es and Defense-Wde personnel. As
expect ed, nost personnel in Defense-Agencies and Def ense
Wde activities are considered “tail.” On the other hand,
bet ween 50% to 55% of the nmenbers of the Marine Corps and
the Arny are regarded as “tooth.” The Navy and the Air
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Force are located in an internmediate position with a

personnel “tail” of around 55%to 65%
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Figure 2-13, Ratio of Conmbat Manpower to Total Manpower by Services

Not all anal yses agree with these nunbers. According
to the GAO, “DOD may not be accurately accounting for all
personnel assigned to OSD. Sone personnel tenporarily
assigned to OSD by ot her DOD conmponents are functioning
nore as permanent staff and are not being reported as OSD
personnel .” [Ref. 53, p.3] The GAO al so reported that there
are inconsi stencies anongst the service conponents in the
type of positions that are designhated as headquarters [ Ref.
54, p. 12]. The US Conmi ssion on National Security/21°%
Century al so acknowl edges DoD headquarters are |arger than
advertised, because of billets and duties “hidden” within
ot her agencies [Ref. 49, p. 14]. In general, DoD concurs
with these clains; the Defense ReformiInitiative contains
deci sions to solve nost of these problens [Ref. 53, pp. 18,
19].
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4. Advant ages and Di sadvant ages of Each Met hod

There are nmany advant ages and di sadvantages to each
approach. This nakes it inherently difficult for the
di fferent agencies to agree on a “standard” approach to
determining TTR The following is a list of the advantages
and di sadvant ages of the three approaches:

Cost of fighting forces versus support structures: an
advant age of this approach is that PEs can be enployed in
both the Force Structure vs. Infrastructure and the Maj or
Force Prograns and Program El enents nethods to determ ne
TTR. This approach also has technical feasibility; the
informati on can be nonitored and neasured easily by an IT
system However, in the first nmethod the additional costs
of defining and maintaining MFPs as wel | as categories of
forces and infrastructure may becone peopl e intensive and
hence cost prohibitive. Another disadvantage is that these
approaches assunme the PEs are honobgenous, if this
assunption is incorrect then sonme nethod has to be enpl oyed
to breakdown the PEs into forces and infrastructure; this
| eaves the breakdown to the subjectivity of the specific
agenci es. The biggest disadvantage in the second nmethod is
that there are many gray zones (sone MFPs are conprised of
both tail and tooth elenents) in the classification of the
M-Ps.

TTR rel ati onship to conbat and support personnel: this
approach assunes that nunber of personnel is the cost
driver for both tooth and tail. This approach is easier
and costs |less to neasure. However, this assunption m ght

be too sinplistic and | eaves out other key aspects. Another
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maj or di sadvantage is the cost associated with defining and

mai nt ai ni ng categories of force and infrastructure.

Procurenent Prograns and Projects: with a good
anal ysis tool (simulation) this approach can clearly
identify cause and effect relationships and nanage themin
order to reduce costs. There is already a pre-existing
infrastructure within Program O fices (Program Managers) to
nmeasure these costs. However, this approach only takes into
account the costs of existing prograns, it does not take
into account the general and admi nistrative costs

associ ated with the non-conbat ant conmmands.
D. CHAPTER SUMVARY

This chapter analyzed the main factors involved in
calculating the TTR  The CGol dwater-Ni chols Act established
a demarcation |ine between forces and infrastructure. The
definitions of tooth and tail as assumed by DoD fromthis
law are, TOOTH: mlitary units assigned to conbat ant
commands, and TAIL: adm nistration and force support
activities assigned by the Secretary of Defense to the
mlitary departnents, the Defense Agencies, civilian
contractors or in sone especial cases conbatant comrmands.

Three different approaches to the definition of TTR
were presented and the current TTR in DoD was cal cul at ed
using the first two approaches, (the third approach wll
not provide a total TTR for DoD, and can only be cal cul at ed

on a case by case basis for each acquisition program:

1) Conparing the dollars that are allocated to the
conmbat or fighting capability (tooth), and the dollars that

are allocated to everything else (tail). Wthin this
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approach two nmethods to determ ne the TTR were exam ned:
the Force Structure vs. Infrastructure nethod and the Mjor

Force Programs and Appropriation Codes nethod;

2) Conparing the relationship between the people
i nvolved in conbat and the people involved in support

activities; and

3) A separate TTR for specific procurenent prograns or

proj ects.

Finally the advantages and di sadvant ages of each of

the three nmet hods were di scussed.
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I11. H STORI CAL PERSPECTI VE OF THE TTR

A | NTRODUCTI ON

Mlitary historians have recogni zed the inportance of
| ogi stics and supply lines for centuries. For exanple,
regardi ng the command needs, T ai Kung in his Six Secret
Teachi ngs (el eventh century B.C ) recommended the nunber of
aides to dedicate to logistics: “Supply officers, four:
responsi bl e for calculating the requirenments for food and
wat er; preparing the food stocks and supplies and
transporting the provisions along the route; and supplying
the five grains so as to ensure that the arny will not
suffer any hardship or shortage [Ref. 38, pp. 60, 61].”
Interestingly, T ai Kung used nmany ani mal body parts to
describe the jobs of the General’'s assistants: ‘|egs and
arnms’ (direct staff), ‘ears and eyes’ (intelligence),
‘claws and teeth’ (noral and nmartial |aw officers),
‘feathers and wings (imge and propaganda); but apparently

‘tail’ was never used.

Sun-Tzu's Art of War (witten approximately in the
sixth century B.C. and generally considered the ol dest and
greatest known Chinese mlitary work), also presents
| ogi stics and provisions as one of the basic elenents for
nmobi |'i zati on and for obtaining the advantages of mlitary
actions [Ref. 38, p. 159].

Most mlitary history books however, only present the
strategic and tactical aspects of the battles and pay
little or no attention to how the commanders |ogistically

supported the forces involved in the struggle. The |ack of

37



| ogi stics details nakes it appear as if the commanders were
able to nove entire armes (forces and resources)

effortlessly toward their objectives [Ref. 37, p. 1].

This chapter presents a historical perspective of how
| ogi stic needs have shaped the TTR of armi es over the
centuries. It is virtually inpossible to obtain reliable
financial data fromnore than a few decades ago. Due to
this constraint, nost of the analysis in this chapter
regarding the TTR will use the “conbat vs. support

per sonnel ” approach.

Low t echnol ogy, manpower intensive armes (such as
ancient arm es) can enploy the personnel approach with a
certain degree of confidence. |In early tinmes, “support
forces” always traveled with the arnmy, for this reason sone
sections of this chapter will regard all support personnel
as tail regardless of their geographical |ocation (i.e.
detached with the forces vs. operating froma fixed
| ocation).

This chapter is significant because know edge of the
past enhances the perception and ability to understand the
present; this is especially true within the mlitary.

B. ANCI ENT M LI TARY TRENDS

Throughout history there i s abundant evi dence that the
devel opnment of mankind and warfare are inextricably tied
together. Ancient history records are |largely dedicated to
wars and conquests. The literature presents many exanpl es
of the simultaneous devel opnent of utensils for hunting,
househol d and weaponry; first using stone and |ater netal.

As time progressed trends can be seen towards introducing
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the mlitary transport; increasing the ascendancy of the
hor seman; and upgradi ng manufacture “technol ogy” for
primtive weapons. At that nonment, in addition to the
weapons and the m ssion, the capabilities for transporting
and supporting the warriors began to dictate the

conposition and tactics of each arny [Ref. 8, p. 1-3].

Prior to 1000 B.C. arm es were organi zed according to
specific social structures. The nobl es and nenbers of the
royal famly rode in chariots. The cavalry was conposed of
| esser nobles and the infantry was nmade up of nmen fromthe
poor est social classes. There was very little organization
and no prearranged canpai gns; battles were conducted
simlar to a nodern day raid. [Ref. 8, p. 3, 4]

The TTR of these arm es was expectedly very | ow based
on their tactics and soci o-econom c breakdown. The nobl es
t hat conprised the cavalry sections were expected to supply
t hensel ves with horses, weapons, arnor and ot her goods.

The infantry soldiers were expected to obtain their
supplies through | oot and booty. There was no need for
care or supplies for prisoners because defeated armes were
sl aughtered. Captured cities were destroyed and the people
ensl aved to support the armes’ needs [Ref. 8, p. 3, 4].
Wth this type of socio-economc structure and concept of
warfare, there was very little need for organic support

per sonnel other than the nobles’ servants and possibly a

staff for the general (normally the King).
C. EARLY M LI TARY SOCI ETI ES

Around 700 B.C., war becane the main busi ness of many

nations. The need for increasing wealth was satisfied
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mai nly through the proceeds of arned conmbat. Mlitary and
political organizations began to consolidate and bl end.
Regul ar arm es were created and the states, including their
financial and adm nistrative systens, were built around
those armes. This mlitary nature of the state extended
well into the Roman Republic and even to the feudal era in
the years 800 to 1000 A.D. A conbination of civil and
mlitary authority on the general’s staff facilitated the
adm nistration and the | ogistics support of the armes.

[ Ref . 2]

There are no clear records to determ ne an exact TTR
However, information about the field armes of these
ancient mlitary organi zations maintains that they may have
occasional |l y approached 100,000 nen and that these armes
wer e acconpani ed by siege trains and specialized equi pment
[Ref. 8, pp. 4-18]. Although the |ooting, enslavenent and
killing of prisoners continued, the size of these forces
i ndi cates the existence of very organi zed supply systens.

An exanpl e of the people possibly involved in support
activities can be seen in Xerxes expedition to Greece in
480 B.C. According to Herodotus, the total nunber of
persons that acconpani ed Xerxes on this canpai gn was nore
than five mllion. 1In those years, the followers of an
army woul d i ncl ude bodyguards, ol der soldiers exenpt from
conmbat duty, hostages, servants, seers, physicians,
sophi sts, poets, historians, tutors, secretaries,
surveyors, transport guards, soothsayers, courtesans,

musi ci ans, engineers and a siege train [Ref. 11, p. 11].

Consi dering that contenporary witers were known for

exaggerati ng nunbers, and even reduci ng Herodotus nunbers

40



by two thirds, the total nunber of people involved in the
canpai gn woul d still have been between 1.5 to 1.8 mllion

(Davis in Ref. 6 is inclined to accept that even 2.5

mllion people is not an outrageous nunber). Oher witers
estimate Xerxes' fighting forces from 150,000 to 180, 000
men. [Ref. 6, p. 14]. 1In this case, the TTR of Xerxes’

arnmy was close to 9 to 1 (9 followers/supporters for every
fighter).

D. THE LOG STI CS OF THE MACEDONI AN ARMY

The Macedoni an Arny between the years 350 to 320 B.C
was probably the best mlitary force known to humanity up
to that point and maybe even up to the 15'" century when
gunpowder weapons were introduced. For the first tinme in
hi story, scientific analysis was used to design tactics and
battl e novenents. Philip of Macedon devel oped the nost
t hor ough adm nistrative and | ogi stics system known and his
son Al exander was the first to devise and use prototypes of
field artillery that could be carried by nule or horse to
the battle. [Ref. 8, pp. 50-53]

Al exander, |ike nost of his contenporary generals,
made extensive use of conquered districts’ resources.
However, evidence suggests that on occasion he had to
inport food and water from great distances to support his
men and animals. In fact, the success of Al exander’s
sustained mlitary expeditions reflected in large part his

careful logistics planning. [Ref. 11, pp. 2, 3]

A study to reconstruct the Macedoni an’s | ogistics
system was conducted by Evans [Ref. 11]. The study

cal cul ated the consunption rates of food and water of the
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arnmy based on the nutritional requirements of men, horses,
nmul es and canels, and on the nunber of troops, followers,
caval ry, and baggage animals. The study argues that the
Macedoni an arny used one servant for every ten foot

sol diers and one for every cavalryman to carry supplies or
needed gear. The infantry-cavalry ratio was about six to
one which translates to an overall ratio of one servant for
every four conbatants. During Al exander’s reign it was
estimated that for every two conbatants there was one

foll ower [Ref. 11, pp. 10-25]

Additionally, arnmed servants called ‘psiloi’ were
usual ly used to guard the canp and baggage trains. The
normal organi zation of the arny called for approxi mately
1000 ‘psilois’ per 7,000 conbatants in a phal anx [Ref. 8,
p. 51].

The nunbers above would reflect a TTR of 1 to 1.12 (1
servant/follower for every 1.12 fighters). These nunbers
differ greatly fromother contenporary armes. The main
reason for this efficiency is that “both Philip and
Al exander’s troops carried their arns, arnor, utensils, and
some provisions while marching and did not use servants or
carts to carry these itens.” [Ref. 11, p. 12]

E. THE ROVAN LEG ONS

The Roman nmilitary system was based on an essentially
prof essional citizen arnmy. The Roman arm es were
successful because they introduced a new organi zati on based
upon age and experience rather than wealth or soci al
condition. Rone traditionally had two consul ar arm es,

each consisting of 18,000 to 20,000 nen. Each consul ar
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army was forned by two Ronan and two allied | egions, but in
times of war there m ght have been nore than the 8 standard
|l egions. By 220 B.C. the total mlitary manpower of Rone
was cal culated to be 750,000 nmen. [Ref. 8, pp. 79, 80]

| f the nunbers above are credible they indicate that
fromthe 750,000 nen in the mlitia system 40,000
conforned the two consular armes and the rest had to be
support personnel; a rough calculation will show a TTR of
18 to 1. If 220 B.C. included nore than the 8 standard
| egions, the TTR would be slightly | ower; however it would

still be significant.

Because mlitary service was mandatory for mal es
between 17 and 60 and nmen over 47 only served in the
garrisons [Ref. 8, p. 79], a sinplification can be nade to
assune that roughly 30% of the nmen served in the garrisons
and no nore than 500,000 nen were able to serve in the
consular armes. If this sinplification is accepted, then
a new TTR of about 10 to 1 can be calculated for the field
forces. This rate is simlar to the one cal culated for
Xerxes’ invasion arny but a |ot higher than the Macedoni an
army’s TTR

F. M LI TARY SYSTEMS I N THE FEUDAL ERA AND M DDLE AGES

Charl emagne’s mlitary systemof calling nmen to
service through his noble vassals is considered one of the
predecessors for the devel opment of the feudalismof the
m ddl e ages. Feudalismwas based on the mlitary concept
of local defense. The king would confer lands to the
lords, and in return they would pay the king by allow ng

himto use nen fromtheir district on mlitary operations
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for a given period each year. This process allowed the
kings to nmaintain standing arm es throughout the year

wi t hout excessive damage to the econony or w thout
antagoni zing friendly areas by the normal foraging and

pl undering of the armes of that period. [Ref. 8, pp. 225,
226, 264, 265]

Al t hough no nunbers are available to determne a TTR
for the armes of this era, feudalismrepresents an
intuitive cost-effective use of forces. This concept in
turn led to anot her econom cal schene: nobles would raise
nmercenary forces and then hire themout to kings who didn't
have the funds to maintain full-tinme armes [Ref. 8, pp
301-356]. In this way, if each soldier had to provide his
weapons, and buy his supplies and el enentary necessities,
the logistics requirenents for the king were practically
nil.

In times of peace, these mercenary conpani es becane a
menace due to their illicit activities. The French
solution to this problemin the 15'™" century was to create a
standi ng arnmy which was based on the ‘lance.’ Each |ance
consisted of a gendarne, a squire, 2 archers, and 2 pages
or valets who served as foragers, scouts and pickets and
were not counted as conbatants [Ref. 8, pp. 434-444]. This
basi ¢ organi zation results in a TTR of 1 support person for
every two fighters. O course, when these | ances were
grouped in conpanies or forces, the ratio nust have

i ncreased.
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G TAIL TO TOOTH RATIO I N THE UNI TED STATES M LI TARY

During the early period of the American Revol utionary
War, the War of 1812 and the Mexi can-Anerican War of 1846,
US mlitary |logistics underwent many changes, froma
conpl etely decentralized concept to a centralized one that
woul d be the first stone of today s logistic system [Ref.
37, p. 5]

In 1775, during the American Revol ution, independent
agencies like the Comm ssary General, the Quarternaster
CGeneral, Arny Engineers and a mlitary nedi cal departnent
were introduced by the Congress. At that tinme, the
Congress al so decided that the individual colonies should
provi de the necessary nen and supplies for the arny.

Troops were required to provide their own weapons,

ammuni tion, food and clothing. The arny lived off of the
total exploitation of the regions through which it marched.
A private contracting systemwas established to neet the
arny needs; however the acquired supplies sonetines could
not be delivered because the transportation system (al so
private) was not adequate or there were no funds to pay for
the transportation. [Ref. 37, pp. 5-22]

Under these conditions, it can be assunmed that the
personnel TTR was very low for the army of the

Revol utionary War.

Prior to the Cvil War in 1861, the conditions under
whi ch the army operated were not nuch different fromthose
present at the end of the Revolutionary War. The size of
the standing arny was close to 16,000 nmen and there was no

| ogi stics systemto deal with the support requirenents.
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The states were still responsible for feeding, equipping
and clothing the troops, with a subsequent rei nbursenent by
the federal government. On the other hand, the overal
econonmi c infrastructure was different; food supplies were
plentiful, roads and railroads all owed the supplies to be
easily noved to canp, and the industrial base had expanded
significantly. [Ref. 37, pp. 32, 33]

Conmbat operations frequently were subordi nated to the
supply and mai ntenance of the armes. The practice of
foraging was officially discouraged; however it was used
extensi vely when arm es becanme sel f-contained and w t hout
external supplies. O ten groups of businessnen woul d
followthe armes selling a variety of goods directly to
the soldier due to the inadequate size of the soldier
ration. [Ref. 37, pp. 32-47]

Consequently, the personnel TTR for the arm es during
the Gvil war was small; however, the kind of “outsourcing”
whi ch produced this reduction in TTR, by exploiting the
soldiers and the civilian popul ation, was not one that

nodern armes are advised to foll ow

The characteristics of war changed radically during
Wrld War | and I1. The gl obal scope of these two
conflicts made them conpletely different fromany war
manki nd had seen before. 1In the case of the U S., for the
first tinme the whole nation was at war, and the econony was
committed to the production of war goods. Troops and
equi pnent had to be transported by |land, sea and air across
huge di stances. Technol ogy i nprovenents and the appearance
of nore conpl ex systens and weapons al so created new

| ogi stical demands. Concepts |ike systens mai nt enance and
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weapons repair, both “in place” and “depot |evel,” were
i ntroduced. Conpletely new organi zati ons were needed to
create, manage, adm ni ster and support the vast anount of
forces the U S. needed to get into conbat. [Ref. 37, pp.

59- 124]

Al'l the above circunstances created an expl osive
i ncrease in the nunber of organizations, agencies, staffs,
and personnel in the U S. Arnmed Forces between 1915 and
1945. This massive buildup of forces and the |ack of a
manageri al system like the PPBS, nmake it very difficult to
calculate a TTR for the U S. mlitary during this period in
hi story.

Wth the introduction of the PPBS and the MFPs in
1962, there is better information to determne a TTR
Figure 3-1 shows the changes of the DoD “tail” as a
percentage of TOA since 1962 and projected through 2007

[ Ref. 40, Table 6-5]. As was nentioned in chapter |Il, sone
MFPs are considered either “tail” or “tooth.” Figure 3-1
also illustrates the two different approaches, Case A

considers MFPs 1 through 5 and 11 as conbat forces prograns
or “tooth,” while Case B considers that only progranms 1, 2
and 11 are really “tooth.” Regardless of the approach

enpl oyed, Figure 3-1 shows a large increase in the “tail”
during the Vietnamera, and also a constant growth of the
“tail” starting around 1986 and up to 2002. The
projection for FY 2003-2007 indicates a reduction of about
4% in the “tail.”
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In relation to the personnel TTR of the U S. forces,
Figure 2-12, Chapter Il, shows that this ratio was around

55% to 59% over the past 5 years.

H. SUMVARY

This chapter illustrates how support and | ogistics
activities have been an integral part of all mlitary
operations throughout history. Mlitary historians have
recogni zed the significance of logistics for centuries and
the great mlitary conmanders have been those who have best
managed the | ogistics of their arm es.

Usi ng the “conbat vs. support personnel” approach, a
TTR was estimated for several periods of mlitary history.
These TTRs have varied fromvery | ow percentages in the
ancient armes, to alnost 95%in the Roman Legi ons, back
down to approximately 55%in DoD in the past years, as
shown in Figure 3-2.

However, the arm es that have been able to reach those

|l ow TTR | evel s acconplished them by using nethods that go
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agai nst nodern rules of war, even to the point that they
t hreat ened the very popul ation that they were defendi ng and

prot ecti ng.

100% -
90% 4
80% 4
70% -
60% 4
50% 4
40% <
30% +
20% A4
10% 4

0%

Figure 3-2, Evolution of the TTR Based on the “Conbat vs. Support
Per sonnel ” appr oach
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V. ANALYSI S OF THE | NFLUENCE OF TECHNOLOG CAL
ADVANCES | N THE TTR

A | NTRODUCTI ON

Chapter 11l illustrated how the need for |ogistics and
support activities in mlitary operations has changed
t hroughout the centuries; and how the TTR has fl uctuated
due to these changes. History has shown that introducing
and assimlating new mlitary technol ogi es and weapons can

change the nature of warfare substantially.

This chapter will show that technology is a key factor
that has contributed to the changes in TTR  The increasing
di spersion of forces, reductions in the nunber of personnel
on the front lines of conmbat, and new | ogi stics
organi zati ons and agencies (“tail”) to provide for the ever
i ncreasi ng needs of the forces in conbat are sone of the

features influenced by the changes in technol ogy.

In recent years, the U 'S. has increasingly relied on
steal th, standoff, hypersonic, |ong-range, and unmanned
systenms. This chapter will focus on how these recent
changes may affect the Operation and Support (O&S) costs
and the subsequent breakout between “tail” and “tooth” on
t hese future prograns.

B. REDUCTI ON I N THE TAIL AS A DI RECT EFFECT OF ADVANCES
I N TECHNOLOGY

Oten tines introduci ng a new weapon or technol ogy
|l eads to a direct reduction in “tail” and a correspondi ng
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increase in “tooth,” as was the case with the introduction

of the sail in naval warfare.

In the 15'" century, Mediterranean galleys
traditionally had a total crew of 400, of which
approxi mately 320 were oarsnen and the rest sailors and a
smal | contingent of soldiers. Mdst galleys had 3 to 5 small
cannons nounted in the bow [Ref. 8, p. 503]. 1In the early
16'" century the first sail vessel designed specifically for
war was the Galleon. The md-sized Spanish version of the
gal l eon carried approximately 14 officers, 23 seanen, 20
apprentices, 14 pages, 22 gunners, an infantry conpany of
at least 100 troops and 20 to 40 guns of varying calibers.
[ Ref. 34]

During the transition fromthe age of the oar to the
age of sail, the main objective in battle was boarding
eneny ships. Based on this objective, only the infantry
conponent and the sailors could be considered “tooth.”
Consequently, during the age of the oar the “tooth” on the
gal | eys was approxi mately 20% (80/400), and the
introduction of the sail increased the “tooth” to close to
82% (159/193) on the galleons (the apprentices are not
counted as “tooth”).

C. | NCREASE I N THE “TAIL” AND/ OR REDUCTI ONS | N THE
“TOOTH AS A DI RECT EFFECT OF ADVANCES | N TECHNOLOGY

In other historical exanples, introducing a new weapon

or technol ogy either increased the “tail,” reduced the

“tooth,” or in sone cases both.

For exanple, the invention of rapid-firing guns and

machi ne guns produced a dramatic increase in the need for
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anmuni ti on. The Germans based their prediction of
ammuni ti on needs for WVI on the Austrian war, where they
fired an average of 200 rounds per gun. In 1914 at the
start of the war they had 1000 rounds avail able per gun. A
nonth and a half into WVI the Germans realized that al
their rounds were expended. Due to the increased rate of
fire, the weapons that normally | asted throughout the
entire war now had to be repaired. This resulted in the
need for and later creation of new | ogistics organizations
and agencies (“tail”) to provide for the ever increasing

needs of the forces in conbat. [Ref. 37, p. 63]

In time, the increase in effectiveness and lethality
provi ded by these rapid firing guns created a substitution
effect, i.e. less rifles/soldiers (“tooth”) were
needed/ desired in the conbat front. In fact, throughout
history the strategies and tactics to enpl oy new weapons
with significant increases in lethality have normally
reduced the nunber of people exposed to the threat of the
new weapon [Ref. 9, p. 337]. In other words, with every
| arge increase in weapon lethality there has been a
correspondi ng increase in dispersion or a reduction in
nunber of personnel on the front lines of conmbat (i.e.,
reduction in the “tooth”).

Dupuy [Ref. 9] studies the increase in the lethality
of weapons throughout the ages. He describes the
rel ati onship between the years in history, the ‘theoretical
killing capacity per hour' of the weapons and the
di spersion in square neters per man in conbat. Because the
actual lethality of a weapon decreases as the dispersion of

the troops in conmbat increases, the study conbined these
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two factors to develop an “QOperational Lethality Index
(OLl).” Appendix B, Table B - 1 sunmarizes these concepts.
The OLI shows the relative battlefield values of weapons in

different historical eras.

1] =1 S ————————_——————S
\
One megaton
TOEH07 - - - nuclear airburst-
10E+H06 4 — - — - — — - — - -
WW Il mediu WW I fighter
1.0E+05 -

1.0E+04 -

F
Longbow Gribeauval 12-pdr N\{Vlfighter
cannon omber
TOBH03 - oSS NG

18th C flintlock Il machine gun
\

106402 4 - - - - T N - —— - _WW L machine gun

Normalized TLI
Killing Capacity per Hour/Dispersion

Springfield 1903

10B401 - - - - - - - - - - - N(F o
1.0E+00 T T T T T T 7 ,
> . . \ N\
U X X ) 2 N &)
8‘04 0°° 0@° @0‘ ;\\\{* Qs\ § \‘S\
(2 > N . N
S & & & c
C}Q
vs‘

Figure 4-1, Sone Val ues of the Nornalized Conparative Operational
Lethality Indices

In this thesis, the QLI is used to show how t echnol ogy
has reduced the nunber of soldiers on the conbat front per
unit of area needed to obtain a specific level of lethality
or arequired |level of deterrence. |In order to obtain a
nore descriptive nmeasure, this research devel oped
“Normal i zed Conparative Operational Lethality Indices.”
These indices are shown in Table B - 2 Appendi x B and
Figure 4-1. The values were nornalized by assigning the

value of 1 to the OLI of hand-to-hand conbat in 1975; the
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graph shows the reduction in lethality of the weapons with

t he increasing dispersion of the troops in conbat.

For exanple, as Table B - 2 and Figure 4-1 show, with
t he normal dispersion factor of troops in 1975, repl acing
the lethality/deterrence of a one negaton nucl ear airburst,
woul d require about 30 mllion ancient/nedi eval sol diers
fighti ng hand-to-hand, or about 140,000 soldiers with WVII
machi ne guns, or about 600 WNII fighter bonbers.

I n other words, introducing a new technol ogy such as
nucl ear weapons reduced conventional resources fromthe
front lines of conbat, which could be casually interpreted
as a reorientation of resources between “force” prograns.
However, the reality is that whenever manpower is replaced
by technol ogy, some of the funds that were paying for
soldiers (“tooth”) will now be paying for centralized
command and control activities, centralized support and
mai nt enance, acquisition infrastructure, research and
devel opnent, and other activities generally considered as
“tail.”

For exanple, the US Air Force today has 92% f ewer
ai rplanes and 91% fewer pilots than it did in Wrld War I1
in the 1950s, nore than 40 percent of all Air Force
officers were pilots; whereas today, pilots account for
only 17% of the USAF officer force. Regarding these facts,
Maj. Gen. Charles D. Link, USAF (Ret) comrented that "Sone
may see this as an adverse 'tooth-to-tail' ratio. It is
important to point out that the Air Force's large 'tail
produces a nunerically small but mlitarily large 'tooth.

This is good. Fewer young Anericans are at risk, while we
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| ever age aerospace superiority to achieve policy goals."
[ Ref . 4]

Reducing the “tooth” (force structure) should al so
bring a reduction in associated infrastructure activities,
like central training, central personnel and central
medi cal . However, these three categories represent
approximately 30% of the total infrastructure categories,
versus 60% in categories such as acquisition
infrastructure, central |ogistics, installation support,
and command, control and conmuni cations that normally grow
with the introduction of new weapons and technol ogi es [ Ref.
50, p. 12]. Additionally, savings in infrastructure
resulting fromforce structure reductions historically |ag
a few years behind the actual change [Ref. 51, p. 13].

Thi s phenonenon is not exclusive of DoD s
t echnol ogi cal advances. |In the corporate world, conpanies
frequently trade increases in fixed costs for |ower
vari abl e costs whenever they invest in cost-saving
technol ogies. Sone of the investnments in technol ogy may be
associated wth production lines (“tooth”), but in many
cases they are associated with office and service
automation (“tail”). [Ref. 16, p. 64]

The bottomline in the corporate world then is not
whet her the investrment in technology is being perforned in
the “tooth” or in the “tail” of the organi zation, but
whet her the investrment will actually reduce the overal

costs of production.

The comrent by MG Link presented above highlights an
interesting point; there is a difference between the
“nunerical tooth” and the “mlitary tooth.” In other
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words, as is the case in the corporate world, it is not the
size of the “tooth” and consequently the size of the “tail”
that really nmatters; the inportant issue is how efficiently
t he one supports the other to boost the conbat capabilities

of the force.

D. PRECI SI ON- GUI DED ORDNANCE AND LONG- RANGE UNMANNED
SYSTEMS

The trend towards smaller but nore |ethal forces,
di stributed throughout a theater of operations, while
maxi m zi ng the use of nore | ethal weapons is part of the US
vision for future warfare [Ref. 39]. The goal of these new
tactics and technologies is to reduce collateral effects
and the risks faced by the conbat forces.

Sonme approaches being consi dered include: enhanci ng
U S. reliance on stealth, standoff, hypersonic, |ong-range,
and unmanned systens; increasing the high-vol une precision
strike capabilities by fielding the Tactical Tomahawk
m ssile and the Extended-Range Gui ded Miniti on;
di stributing forces throughout a theater of operations and
devel opi ng new network-centric concepts of warfare; and
devel opi ng ground forces that are |ighter, nore |ethal,
nore versatile, nore survivable, nore sustainable, and
rapi dly depl oyable. [Ref. 39]

Specifically regardi ng the unmanned systens and

preci sion attack weapons and technol ogi es:

The 2003 budget increases the nunber of
unmanned aircraft being procured and accel erates
t he devel opnent of new unmanned conbat aeri al
vehi cl es capable of striking targets in denied
areas wi thout putting pilots at risk. The budget
includes $1 billion to increase the devel oprment
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and procurenent of d obal Hawk, Predator, and
several new varieties of unmanned vehicles and to
begi n devel opnent of the Navy’'s Unmanned

Under wat er Vehicl e...

..DoD is taking steps to shift the bal ance of
its weapons inventory to enphasi ze precision
weapons—weapons that are precise in tine, space,
and in their effects. New classes of hypersonic
weapons Wi Il provide precision in time—arriving
at their designated ai npoints when they are
needed. GPS-gui ded nunitions such as the Joint
Direct Attack Munition will provide precision in
space —striking targets with unparallel ed
accuracy in any weather condition, day or night.
And new cl asses of kinetic and non-Kkinetic
weapons Wi Il provide precise effects —m nim zing
collateral effects while maxim zing their
i ntended effects whet her they be hol di ng
underground facilities at risk, defeating
chem cal or biol ogical weapons, or rendering
eneny comrand and control systens unreliable.

[ Ref. 39, pp. 79, 81]

Some of these systens are al ready depl oyed, “..the
victories in Afghani stan were won by ‘conposite’ teans of
U.S. Special Forces on the ground, working with Navy, Air
Force and Marine pilots in the sky (using precision-guided
bonmbs) ... Putting U S. Special Forces on the ground early
to assist with reconnai ssance, comuni cations and targeting
dramatically increased the effectiveness of the air

canpaign...” [Ref. 39, p. 30]

Two inportant characteristics of unmanned and
precision attack systens, accuracy and reliability, are
also two of the basic factors considered to calculate the
theoretical lethality index of a weapon system[Ref. 10,
pp. 19-23]. Based on that fact, it is logical to infer
t hat unmanned systens and precision attack weapons have or
will have a high O.I, and that, as in the past, the
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assimlation of these new technologies will result in a
| ar ger reduction/dispersion of troops in the conbat front

(i.e. an apparent reduction in “tooth”).

For exanple, DoD currently has 90 UAVs in the field,
equivalent to 0.6 percent of the mlitary aircraft fleet,
i.e., there are 175 manned aircraft for every unmanned one
in the inventory. By 2010, this inventory is progranmed to
grow to 290, with UAVs replacing manned airplanes in a
wi der variety of tasks because of their advantages in
certain mssion areas, conmonly categorized as “dul I,
dirty, and dangerous” [Ref. 30, pp. i, ii].

From the TOC point of view, conparisons between manned
and unmanned systens have shown that the only differences
are in the operations and support costs. Historically
devel opment costs to reach first flight have been
essentially the same. Although experience shows that the
production cost of an aircraft is directly proportional to
its enpty weight, the savings fromdeleting the cockpit,

di spl ays, and survival gear fromthe nmanned airpl ane nust
be applied to the “ground cockpit” of the UAV aircrew,
which typically offsets any difference in acquisition
costs. [Ref. 30, pp. 51-54]

These are the nmain areas where UAVS may i ncrease
ef ficiencies and reduce O&S costs conpared to manned
aircraft [Ref. 30, pp. 54-55]:

- UAV crews do not operate in the sanme uni que
environment as manned aircraft crews do, the sane
l[imts to flight duration, and recovery tine between
flights do not apply to UAV crews. Due to that, the
nunber of crews required to maintain a specific
| evel of time airborne can be reduced. “At typical
overseas detachments of intelligence, surveillance
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and reconnai ssance (ISR) aircraft (U 2s, RC 135s),
three to five crews fly four to five 6-12 hour
sorties per week. If the sanme nunber of UAV crews
were used, using 6 to 8 hour shifts, they should be
capabl e of conducting 7x24 operations for the sane
period or longer, a significant increase in crew
avai lability.” [Ref. 30, p. 42]

- In the future, the paradigmof one crew, one
aircraft should give way to a concept of one crew,
mul tiple aircraft, further nultiplying the
avai lability and reducing the total nunber of crews
needed.

- If the aircrews are renoved, the concept of aircrews
practicing in their environnent to maintain their
flying proficiency and the need for continuation
training sorties has to be revised. A large portion
of the O&S cost for today’'s manned aircraft are due
to training. In fact, 95% (50% for ISR aircraft) of
the tinme flown by manned aircraft is in peacetine
training of aircrews. UAV operators could receive
the majority of their training in sinulators,
reduci ng the actual flight tinme for UAVs.

Al t hough the possibility of |ower sortie rates should
also lead to reductions in certain support personnel, wth
their associated training and support costs (“tail”), it is
clear fromthe |list above that nost of the cost reductions
derived fromthe UAV prograns, when conpared to manned
aircraft programs, will be in the nunber of operating crews

and the need for field training (“tooth”).
E. CHAPTER SUMVARY

This chapter anal yzed the influence that introducing
and assimlating new mlitary technol ogi es and weapons has
had on force structure. |In sonme cases, the new technol ogy
produced a reduction in the tail. However, when a weapon
with a large increase in lethality is introduced, there is
a correspondi ng increase in dispersion or a reduction in

sonme force program (i.e. reduction in the “tooth”); and an
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increase in other activities generally considered as

“taiI.”

The “Conparative Operational Lethality |Index”
di scussed in this chapter was used to show how t he nunber
of soldiers on the conbat front per unit of area, needed to
obtain a specific level of lethality or deterrence, has

been reduced by the devel opnent of new t echnol ogy.

The inmportant issue regarding technol ogi cal advances
nmust be how efficiently the “tail” supports the “tooth” to
boost the conbat capabilities of the force and not whet her
t he investnent should be classified as “tail” or “tooth.”
The corporate world uses a simlar concept for its
investnments in technology. The focus is on the reduction
of the overall costs of production; not on the area of the
organi zation in which the investnents are made.

Specifically, in the case of the US vision for future
war fare; where unmanned vehicles are one of the approaches
bei ng considered, this chapter showed that although these
prograns will certainly produce a reduction in sone
activities considered “tail,” nost of the cost reductions
wll be in categories normally regarded as “tooth.” Even
with this expected decrease in the “tooth,” DoD s overal
capability to control and exploit the air will increase

significantly.
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V. ANALYSI S OF THE RELATI ONSH P BETWEEN TTR AND
OPERATI ONAL READI NESS

A | NTRODUCTI ON
This chapter will analyze how the design of
mai nt enance and repair levels may inpact the total life-

cycle cost (LCC) of a program and the breakdown of that

LCC into its different areas.

Typically, the LCC of a systemis separated into four
areas: research and devel opnent (R&D), investnent,
operating and support (0O&S), and disposal. As this chapter
wi |l show, when the percentage of the program s funds
invested in each of these areas varies, the TTR of the
i ndi vi dual program - and consequently that of the DoD (on a

macro | evel) - varies accordingly.

Additionally, this chapter studies the relationship
bet ween the operational readi ness of a weapon system -
defined here as its operational availability - and the TTR
of a specific program

B. | MPACT OF MAI NTENANCE LEVEL DESI GN ON THE TTR

The percentage of the LCC attributable to R&D
i nvestnent, O&S, and disposal varies depending on the type
of system However, for major defense weapon systens the
per cent age breakdown of the LCC has been relatively
constant throughout the years, as shown in Figure 5-1.
[Ref. 31, Ch. I1]

63



- LIFE CYCLE COST >
60%
28% 4%
8%
OPERATING AND MSPOSAL
SUPPORT COST o= COST —P=
INVESTMENT
RESEARCH COST
D DEVELOPM
COsT
- |17 OPERATIONS AMD summgpl DISPOSAL PHASE
E:g;tmrm
I'HiSE: |.‘_ PRODUCTION AND _..I
DEPLOYMENT PHASE
DEMOMSTRATION
VALIDATION PHASE
ENGINEERING/
MANUFACTURING
DEVELOPMENT PHASE

Figure 5-1, Historical Life-Cycle Cost Breakdown of a Wapon System
[ From Ref. 31]
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Figure 5-2, Costs Nornally Considered Infrastructure G ouped by
Appropriation Category (Fiscal Years 1996-2001)

This chapter is centered on the O&S costs of a system
This focus was chosen based on the information revealed in
Figure 5-1, in which O&S costs have historically
represented 60% of the total |ife-cycle costs of a weapon
system A secondary rationale for this focus is based on
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the fact that the two appropriations that support the

| argest share of O&S costs - operations and nai ntenance
(O&) and military personnel — represent, according to sone
studi es, 80% of the costs nornmally considered as
infrastructure (see Figure 5-2 above). [Ref. 52, p. 10 and
Tabl e 2]

During the O&S phase of an acquisition program three
| evel s of mai ntenance and repair processes can be
established [Ref. 7, pp. 12-14]:

- Organi zational |evel maintenance: Lower |evel of
mai nt enance, nornmally preventive actions perforned
by an operating unit on a day-to-day basis in
support of its own operations.

- Internediate | evel maintenance: |Includes corrective
mai nt enance of varied conplexity, can be either part
of the unit |evel organization or external to the
unit and responsi ble for providing support to
several units within an installation or geographical
ar ea.

- Depot |evel nmaintenance: |Includes the costs of
perform ng nmaj or overhauls or mai ntenance at
centralized repair depots, contractor repair
facilities or on site by depot mai ntenance teans.

According to the Gol dwater-N chols Act and the DoD
definitions of mssion/force categories and infrastructure
categories presented in Chapter |l, organizational and
i nternedi ate | evel mai ntenance nust be considered “tooth”
and depot |evel nmaintenance (Central Logistics) should be
considered “tail.” Many studies and reports postul ate,
wi t hout in-depth analysis, that the reallocation of
resources fromthe “tail” to the “tooth” always | eads to an
increase in efficiency. Following this |ine of thought,

organi zational and internediate | evel s of nmintenance can
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be consi dered nore cost-effective than depot |evel

mai nt enance.

Such oversinplification is not always correct. For
exanple, the Arny selected the RAH 66 Conanche programto
test innovative approaches to reduce O8S costs [Ref. 55].
In order to obtain these cost reductions, the Comanche was
the first Arny helicopter ever to be designed for a two
| evel mai ntenance and repair process: organizational and
depot | evel maintenance. Studies have shown [Ref. 7] that
conpletely elimnating internedi ate | evel mai ntenance, and
inproving reliability and maintainability of the
hel i copter, can indeed reduce O&S costs substantially.

According to the DoD s Sel ected Acquisition Report
dat ed Decenber 11, 2000 and the Congressional Budget
Ofice, the total programcosts of the RAH 66 Comanche
hel i copter are $48.1 FY2000 billions. Once adjusted for
inflation (using the G oss Donestic Product (GDP) defl ator
inflation index), the total O&S costs for the programare
approxi mately $15.26 FY2000 billions according to Dellert
[Ref. 7], and $17.2 FY2000 billions according to the
Program Managenent O fice (PMD).

These two cal cul ations indicate that the O&S costs
will represent between 31.7% and 35.8% of the total RAH 66
Comanche program costs. These percentages are much | owner
than the historical 60% of the O&S phase for nmjor defense
weapons systens. Although it is not specified by Dellert
[Ref. 7], it is safe to assune that nost of the
i nt ernmedi ate mai ntenance functions will nove to Depot Level
i nstead of QOperational Level. Two facts support this

assunption: first, by definition only |ow | evel maintenance
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actions are perforned at the operational |evel, increasing
this capability inplies a large investnent in
infrastructure, test equipnent, etc; secondly, nodern
aircraft are highly nodul ar, which inplies that operational
| evel maintenance is normally restricted to changing
spares, while higher |evels of nmaintenance manage the
repair processes. Contrary to the concept of always

elimnating the “tail,” this exanple shows that an increase

in the “tail” can reduce total LCC

It is inportant to draw attention to the fact that the
total O&S cost estimates for the Comanche program provi ded
by Dellert [Ref. 7] and the PMO are initial estinmates.

Most aircraft, as they age, experience higher O&S costs and
| ower operational availability (A;) than those originally
proj ected during the procurenent phase. Currently planned
useable life for the Comanche is 20 years; however, al nost
all DoD platfornms have been around | onger than originally
anticipated and it is unlikely that the Army will dispose
of the systemin the designated tineframe. Additionally,

t he Comanche was designed with anbitious reliability and
mai ntai nability goals; any deviations fromthose goals or
any increase in the projected flying hours of the platform
wll raise O costs. [Ref. 7, Ch. V]

C. RELATI ONSHI P BETWEEN OPERATI ONAL READI NESS AND THE TTR

The readi ness or A, of a weapon systemis defined as
the probability that a system or equi pnrent, when used under
stated conditions in an actual operational environment,
will operate satisfactorily when called upon (i.e. at a

randomtine). This value provides the percentage of weapons
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systens in mssion capable status, or the percentage of
time that a systemis in mssion capable status in the |ong
run. [Ref. 18, p. 10]

The readi ness or operational availability (A,) can be
expressed as:

o= uptime _ MTBM
uptime + downtime ~ MTBM + MDT

MIBMis the nmean tinme between mai ntenance; and MDT is
t he mai nt enance downtine, the total elapsed tine required
to repair and restore a systemto full operating status
(i.e. the turn-around tinme(TAT)). [Ref. 18, p. 9, 10]

Using the definition of Ao, the nunber of m ssion
capabl e systens (MCS) is:
MCS = AoxTotal Nr of Systems

I n other words, given a required nunber of MCS for any
weapon system the total nunber of systens that nust be
acqui red can be decreased by inprovi ng weapon system
readi ness (i.e. increasing MIBM and/or decreasing MDT).
I ncreasing MIBMinplies inproving the reliability or
quality of the systens, while decreasing MDT neans reducing
repair tinme and adm nistrative/logistics delay tinmes [Ref.
17, p. 28].

The above paragraph indicates two different approaches
to obtaining a required MCS. The first is to produce a
| arge inventory of weapon systens, i.e. to increase the
“tooth;” Kang has called this approach the concept of
“readi ness at any cost” [Ref. 17, p. 27]. The other
approach involves commtting nore resources to areas |ike

R&D, increasing depot |evel maintenance capacities, or
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i mproving logistics informati on/adm nistrative systens,

whi ch are normally considered “tail.”

According to Kang [Ref. 19], the Standard Depot Level
Mai nt enance (SDLM for the U S. Navy' s F/ A-18 Hornet nust
be done every 4 years and the desired SDLM TAT is 6 nont hs,
whi ch defines an expected Ao (disregardi ng downtine for
Operational and Internedi ate Level maintenance) of:

4
4+0.5

If the Navy has a total of 774 F/A-18 aircraft, then

t he expected nunber of mi ssion capable aircraft (MCAg) is:

MCA, =774x0.889 = 688

=0.889

Expected Ao =

However, for a nunber of reasons the current SDLM TAT
is 12 nonths, i.e. the current Ao is:
4
Current Ao=——=0.8
4+1
And at this level of Ao, the Navy will need 860

aircraft to mai ntain 688 MCA.

Needed Aircraft = MCA4, 088 =860

Current Ao - 0.8

Under the concept of “readiness at any cost,” to
mai ntain the sanme | evel of readiness the inventory
(“tooth”) nmust be increased by 86 aircraft. Alternatively
the sane effect can be obtained by investing in the depot
| evel mai ntenance capabilities (“tail”) needed to reduce
the SDLMtine to 6 nonths. A conpl enentary approach woul d
be to reduce the admnistrative/logistics delay tine.

As indicated above, there is a direct relationship
between the spare parts inventory (aircraft in this case)
and the readiness of the aviation fleet. An increase in

t he nunber of airplanes (an increase of budget in the
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‘“tooth’) should normally lead to an increase in readiness.

However, such is not always the case. [Ref. 20]

Kang, et all. [Ref. 21] utilize a nodel to cal cul ate
Ao for an aircraft squadron that operates 20 single-engine
aircraft and maintains its own repair facility. The nodel
assunes that engine failures follow an exponenti al
distribution at a rate of one per aircraft per 100 hours
(i.e. failure rate/AC = 0.01), and the tinme to repair is
exponentially distributed with a mean of 5 hours (i.e.
service rate = 0.2). Every tinme an engine fails, it is
removed fromthe aircraft and a spare engine is installed,
if available. The faulty engine is sent for repair. If a
spare is not avail able when an engine fails, the aircraft
is grounded until a spare engine is repaired and delivered.
The nodel was used to conpare two different scenarios; the
results are shown in Figure 5-3.

The first scenario denonstrates that an increase in
the spare parts inventory may provide a higher Ao.
However, the law of dimnishing marginal utility or returns
applies, and the marginal increase in Ao decreases as the
nunber of spares is increased. |In the exanple analyzed by
Kang, et all. [Ref. 21], with O spares the average Ao =
0.841. Wth one spare, Ao = 0.863, an increase of 0.022;
while going fromnine to ten spares increases Ao only by
0. 004.

For the Scenario 2, the average repair tinme increases
fromb5 hours to 10 hours (i.e. the repair rate is now only
0.1 AC/ per hour) but the maximum failure rate (when all the
aircraft are in operational node) renains the same at 0.2
AC/ per hour (0.01 x 20 aircraft). This nmeans that in the
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long run, 50% of the aircraft will be inoperable,

regardl ess of the nunber of spares (“tooth”) in the system
Figure 5-3 confirns that in scenario 2 Ao will remain
constant even with additional spare parts available. Kang

[ Ref. 20] expands on these concepts.

094 g e *———— ~— z . T ___]
p Scenario 1
0.8 - - -
B e
0.6 F - ———— -
05 & 0 0 0 O O O | » » ']
Scenario 2
0-4 T T T T T T T T T
0 1 2 3 4 5 6 7 8 9 10

Number of Spares

Figure 5-3, Operational Availability for Different Repair Tines and
Sparing Levels
[From Ref. 21]

As this exanple shows, increases in the ‘tooth’ do not
al ways | ead to increases in operational readiness. There
shoul d al ways be a bal ance or trade-off between investing
in equi prrent (sparing levels or “tooth”) and investing in

| ogistics or administrative capabilities (“tail”).

DoD s expansi ve weapons inventory is ained at
mai nt ai ni ng the hi ghest possible level of mlitary
readi ness. This, however, is in direct contrast to the
corporate world where high |evels of inventory are seen as
an unnecessary and expensive liability. Although in both
t he defense and commercial sectors, high inventory |evels

may i nprove “readi ness” by nmaking sure goods are al ways

71



avai lable. This is a costly approach which is subject to

obsol escence and pil ferage. [Ref. 17, p. 7]
D. CHAPTER SUMVARY

Thi s chapter studied how t he design of the naintenance
and repair processes of an acquisition program can
i nfluence the total LCC of the system The exanpl es given
denonstrated that the organi zational and internediate | eve
mai nt enance are not always nore cost-effective than depot
| evel maintenance. Contrary to the wi dely accepted beli ef
that the key to efficiency lies in elimnating the “tail,”
increases in the “tail” often |ead to reductions in total
LCC.

Many of the studies that call for reducing the TTR
state that DoD nust reduce the operating, support, and
infrastructure costs. The ultinate objective is that any
savings realized through this process be applied to the
“tooth,” to sustain adequate | evels of readi ness. However,
increasing the inventory (“tooth”) is only one possible way
to i nprove readi ness, sonetines increasing the depot |evel
mai nt enance and/or the adm nistrative/logistics
capabilities (“tail”) may be better alternatives.

The econom ¢ theory, supported by enpirical evidence,
of dimnishing marginal utility or returns is as applicable
in this case as in any other econom c aspect. As the anount
of “tooth” is increased, holding all other inputs constant,
t he amobunt that readiness increases for each additional
unit of “tooth” will generally decrease. Thus, in every

case a cost-effectiveness anal ysis should be used to
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determ ne the best nethod to reduce costs while al so

i mprovi ng readi ness.
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VI. TAIL TO TOOTH RATI O W THI N THE CORPORATE WORLD

A | NTRODUCTI ON

For the past two decades, DoD has started several
initiatives to search for "best business" practices in the
corporate world and inplenent theminto its operations.
These practices are ainmed at streanlini ng managenent
oversight, elimnating redundant functions, and outsourcing
or privatizing activities to the greatest extent possible.
Jack Welch took a simlar approach with General Electric
(GE) when he directed the conpany to sell or close any
busi ness unit in which they were not nunmber 1 or nunber 2
in that market niche [Ref. 3]; this directive forced GE to
take a serious | ook at which businesses were really adding

val ue to the conpany.

The corporate world’s financial aimis to create
sharehol der value. |In DoD, a purely non-profit
organi zation with many and varied m ssions, there is no way
to determ ne the bottomline froman accounting
perspective. The efficiency objective in DoD, however, is
simlar to that in the corporate world: change its
processes so that it can becone a | eaner, nore flexible and

nore efficient organization.

One netric DoD evaluates to determ ne the success of
such initiatives is the TTR In Chapter |1, several
exanpl es were given of how DoD defines and cal cul ates TTR
This chapter offers an alternate point of view by exploring
how this neasure is defined, calculated and enpl oyed wthin

t he corporate worl d.
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B. TAIL TO TOOTH DEFI NI TION I N THE CORPORATE WORLD

Wthin the corporate world, as is the case wthin DoD,
there are several ways to define what is “tooth” and what
is “tail.” Three of these interpretations will be
di scussed within this chapter: the overhead versus the
di rect cost approach; the selling, general and
adm nistrative (SG&A) cost versus cost of goods sold; and
finally the primary versus support activity approach. Al
of these approaches are focused on the corporate world' s
bottomline: creating shareholder value and return on
capital. [Ref. 44]

1. Over head Versus D rect Cost

Two basic costs in financial terns are overhead and
direct cost. Overhead costs are defined as “any costs not
directly associated with the production or sale of
i dentifiable goods and services; sonetimes called ‘burden
or ‘indirect costs’.” [Ref. 42, dossary] Overhead defined
in this manner can be considered simlar to the mlitary’s
definition of “tail.” Direct costs are defined as “cost of
direct materials and direct labor incurred in producing a
product.” [Ref. 42, dJossary] Direct materials are “those
mat erials that beconme an integral part of a conpany’s
fini shed product and that can be conveniently traced to
it,” whereas direct labor is “reserved for those | abor
costs that can be directly traced to the creation of
products in a ‘hands on’ sense and that can be so traced
wi t hout undue cost or inconvenience.” [Ref. 12, p. 26] 1In
this context, direct cost is the “tooth” of the corporate

wor | d.
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There has been a | ot of controversy anobngst
accountants regardi ng direct costing.

The controversy is over the theoretical
justification for excluding fixed overhead costs
from the cost of wunits produced and therefore

from inventory. Advocates of direct costing
argue... that the costs for facilities, equipnent,
i nsurance, supervisory salaries, and the Iike,
represent costs of being ready to produce and
therefore will be incurred regardless of whether
any actual production takes place during the
year. Advocates of absorption costing argue

.that fixed <costs such as depreciation and
i nsurance are just as essential to the production
process as are the variable costs, and therefore
cannot be ignored in costing units of products
[Ref. 12, p. 267]

It is clear fromthe above paragraph that the
corporate world, |ike DoD, also has problens specifying
what itens are truly “tail” and “tooth.”

One nethod of accounting that can be used with this
approach is Absorption Costing (Full-costing). Absorption
costing is a product-costing nethod that assigns al
manuf acturing costs to a product: direct materials, direct
| abor, and overhead [Ref. 15, dossary]. This nethod
allows all manufacturing costs to be fully assigned to the
pr oduct .

2. Selling, General and Adm nistrative Cost (SGA)
Versus Cost of Goods Sold

Paul Strassmann, forner Director of Defense
| nformati on, has been watching the corporate tail-to-tooth
ratio for 20 years and defines it as the ratio of SGA cost
to the cost of goods sold. [Ref. 43]

S&RA is defined as expenses that are not specifically
identifiable with, or assigned to, production. [Ref. 42,
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G ossary] Selling costs are the costs necessary to narket,
di stribute, and service a product or service. Exanples of
selling costs include: salaries and conm ssions of sales
personnel, advertising, warehousing, shipping and custoner
service. Admi nistrative costs are the costs associated with
research, devel opnent, and general adm nistration of the
organi zati on that cannot reasonably be assigned to

mar keti ng or production [Ref. 15, Ch. 1V]

Cost of goods sold is the inventoriable costs that
firms expense because they have sold the units. [Ref. 42,
G ossary] The cost of goods sold can al so be defined as
the cost of direct materials, direct |abor, and overhead
attached to the units sold [Ref. 15, d ossary].

Strassmann believes that this approach is a good
measure of how much overhead (transaction cost) i s needed
to support the delivery of a dollar’s worth of goods and
services [Ref. 43]. This definition would be anal ogous to
a common definition of TTR within DoD — how many support
personnel are needed to support the functions of one conbat
personnel. An appropriate accounting nethod that can be
used to categorize this approach is Activity Based Costing
( ABC) .

a) Activity Based Costing (ABC)

The ABC net hod uses direct and driver tracing to
assign costs to activities and then traces costs from
activities to products. [Ref. 15 dossary] This nethod
is very different than the one taken by traditional cost
accounti ng met hods.

Traditional cost accounting nethods suffer
from several defects that can result in distorted
costs for deci si on- maki ng pur poses. Al l
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manufacturing costs - even those that are not
caused by any specific product - are allocated to
products. And non-manufacturing costs that are
caused by products are not assigned to products.
Traditional nethods also allocate the costs of
idle capacity to products. In effect, products
are charged for resources that they don't use.
And finally, traditional methods tend to place
too nmuch reliance on unit-level allocation base
such as direct |abor and machine-hours. This
results in overcosting high-volunme products and
undercosting | owvolunme products and can lead to
m st akes when maki ng deci sions. [Ref. 13]

The ABC net hod assunes that cost objects generate
activities that in turn consune costly resources.
Activities formthe |link between costs and cost objects.
Activity - based costing is also concerned with overhead -
bot h manuf acturi ng overhead and SG&A over head. The
accounting for direct |abor and direct material is usually

unaf f ect ed.

ABC shoul d be viewed as a nanagenent process
whi ch exam nes how an entity’'s activities consume resources
and relate to its outputs. ABC can be used to break down an
organi zation’s processes into activities, and neasure each
activity' s cost and performance effectiveness. This is
acconpl i shed by assigning costs to the related activities
based on use of resources, and then by assigning costs to
cost objects, such as products or custoners, based on use
of activities. Those costs that cannot be directly traced
to activities or outputs are assigned to outputs based on a
cause and effect relationship or through cost assignnent.

Many private sector and several federal sector
entities that have inplenmented ABC have chosen to designate
activities as either value added or non-val ue added
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activities. Value added activities are those activities

t hat cannot be excluded wi thout negatively affecting output
guality; non-val ue added activities can be excluded wi thout
affecting output quality. Resource costs are assigned to
activities. Next, activity costs are assigned to out puts.
The costs that cannot be specifically traced to activities

or outputs are then allocated to outputs.

This method hel ps corporations institute
per formance neasures and gauge actual perfornance agai nst
t hese neasures; it also requires a cross-functional | ook at

resource consunption. [Ref. 45]
3. Primary Versus Supporting Activities

Anot her approach to defining TTR in the corporate
world is the primary versus support activity approach.
Thi s approach is derived fromthe value chain concept. The
prem se of this approach is that all activities add val ue
to the organi zation, but in order “to understand the firnis
source of conparative advantage it is necessary to anal yze
internal activities that contribute to value creation.”
[ Ref . 47]

E Firm Infrastructure \

= : :

= Human Resource Management \H

=3 , :

E‘ Technology Development

=

&= Procurement

1
Inbound - Outbound Marketing T g
Logistics U s Logistics & Sales “ R

S

Primary Activilies

Figure 6-1, Porter Value Chain Mdel Primary vs. Support Activities
[ From Ref. 47]
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Primary activities are those that create, deliver and
service the product; while support activities are those
that allow the primary activities to be performed (simlar
to indirect cost centers). [Ref. 47] The chart above
illustrates how primary and support activities are rel ated

according to Porter’s val ue chai n nodel.
Primary activities are:

| nbound | ogi stics — acquiring inputs that are used in
t he product, such as warehousing, materials handling, and

i nventory control

Qperations — transformng inputs into the final
product through such activities as machining, assenbly,
nol di ng, testing, and printing.

Qut bound | ogistics — activities related to storing and
physically distributing the final product to custoners,
such as finished goods warehousi ng, order processing, and
transportation.

Mar keti ng and Sal es — processes through which
custoners can purchase the product and through which they
are induced to do so, such as advertising, distribution of
cat al ogs, direct sales, pronotions, and pricing.

Service — services to enhance or naintain product

val ue, such as repairing, supplying parts, or installation.

Support activities which are placed above the primary

activities in Figure 6-1 are:

Procurenent — refers to the processes and activities
i nvolved in purchasing inputs and not to the inputs
t hensel ves, or to the way the inputs are handl ed once they

are delivered.
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Technol ogy devel opnent — refers to the product and
process devel opnent processes and to the organizati onal
| earni ng processes, which result in inproved products and
services and in inprovenents in the way organi zati onal

functions are perforned.

Human resource nmanagenent — includes hunman- based
activities such as recruiting, hiring, training,
per formance eval uati on, enpl oyee devel opnent, and

conpensat i on.

Firminfrastructure (Adm nistration) — consists of
general managenment activities such as planning and
accounting. [Ref. 16, pp. 46-49]

Once all activities are categorized, they are exam ned
as to costs and contributions to the firms strategy. One
way to exam ne these costs is through value chain anal ysis.

a) Val ue Chain Anal ysis

During the past 15 years, nost U.S. corporations
transitioned fromlarge conglonerates to highly focused and
speci al i zed market-specific operations. During this
period, these corporations identified their core
conpet enci es and reorgani zed to best capture the narket
niche that they hoped to fill. Oten, if other conpetitors
were better in an area than they were, they either
restructured or got out of that market niche. The nessage
during those years was: “Do what you do best and outsource
the rest.” [Ref. 2]

| ndustry analysis is key to understandi ng how a
firmfits and maneuvers within its environnment. This
anal ysis shoul d indicate what costs, products, prices, and

mar ket choice strategies are key to gaining a conpetitive
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advant age. However, to understand the firm s source of
conparative advantage; it is necessary to analyze internal

activities that contribute to value creation. [Ref. 47]

A val ue chain analysis is useful to assess how a
firmcreates an advantage. The value chain is the |Iinkage
across the activities of the firm Each activity is viewed
as creating, enhancing, or conplenenting value (profit)
creation. The value chain provides the firmwith a
conprehensive framework to systematically search for ways
to provide superior value to the customers. Every firmis
a collection of activities that are perforned to design,
produce, market, deliver, and support its products. The
di vision of the value chain into primary and support
activities can help a firmunderstand existing and
potenti al advantages and al so | ow val ue or redundant

activities or processes.

Thr oughout the corporate world, each firm has
different activities and/or enphasi zes different
activities, which in turn provides uni que ways in which
profits are earned. [Ref. 47] In the retail industry, for
exanpl e, Wl -Mart enphasizes the primary activities of
| ogi stics and operations to achieve | ow costs through
econom es of scale; Nordstrom enphasi zes marketing, sales,
and service to differentiate its higher quality, but higher

price strategy. [Ref. 47]

| f DoD could be thought of as a corporation with
many di fferent business units, it too would face the sane
i ssue as the corporate world; each business unit would have
a different enphasis towards achi eving the corporation’s

strategic goals (which in DoD is intangible).
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C. SUMVARY

Tabl e 6-1 sunmmari zes the different interpretations of
“tooth” and “tail” in the corporate world. The aspects
that are common between the three definitions are presented
in bold characters. Figure 6-2 presents the sane
i nformati on graphically.

Table 6-1, Commnalities in the Definitions of “Tail” and “Tooth” in
the Corporate Wrld

Appr oaches Over head SGRA Primary
to define VS. VS. VS.
“tooth” and Di rect Cost COGS Supporting Activities
“tail.”
Tai | - Over head - Sal es personnel, - Procurenent
- R&D and GBA not Adverti sing, - Technol ogy
assigned to marketing War ehousi ng, devel opnent
or production Shi ppi ng, Custoner - Human resource
service managenment
- R&D and G&A not - Firminfrastructure
assigned to marketing (Adni ni stration)
or production
Toot h - Direct Labor - Direct Labor - I nbound | ogistics
- Direct Materials - Direct Materials - Operations
- Marketing - Marketing - Qutbound | ogistics
- Sal es personnel, - Over head - Marketing and Sal es
Adverti sing, - Service
War ehousi ng,
Shi ppi ng, Custoner
service assigned to a
pr oduct

As the corporate world continually tries to reinvent
itself, it has gone through several process reengineering
efforts; to include — absorption costing, activity based
costing, and value chain analysis. Because of the focus on
the bottomline (profits) within the corporate world, it is
easier to decipher what is “tooth” and what is “tail” in
the corporate world than in DoD. However, even with this
steady focus on profitability, disagreenents still arise
anongst busi ness | eaders regarding how this “tooth” and
“tail” shoul d be neasured.

DoD, which is conposed of many different functionally
ori ented business units, has no tangible or easily
quantifiable bottomline on which to focus. Due to the
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i ntangi ble nature of the organi zational objectives, it has
beconme increasingly nore difficult to define the boundaries
between “tooth” and “tail.” Wth the continued enphasis

pl aced on “best business” practices, it is inportant to
note that not all “best practices” are directly

transferable fromthe corporate world to DoD.

Definitions of “Tooth” Definitions of “Tail”’
Cverhead Primary Owverhead Primary
Ve, Ve, S, Ve,

Direct Cost Supporting Activities Direct Cost Supporting Activities

Sales X
Inbound logistics ",
Outbound Logistics

Crrerhead

R&D and G&A
not assigned to
rnar keting or
producti on

Direct Labor
Direct Matenals
Marketing

Sales parsonnd |
Adwertising,
Warehousing,
Shipping,
Custormer
Service

Chrerbead

SG&A SG&N
Vs, Vs,
COGS COGS

Figure 6-2, Commonalities in the Definitions of “Tail” and “Tooth” in

the Corporate Wrld
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VII. A NEWAPPROACH TO THE “TAI L- TO- TOOTH' RATI O

A | NTRODUCTI ON
Thi s chapter anal yzes the boundary between “tail” and
“tooth” through specific DoD cases and exanpl es. These

cases introduce variations on the specific situation, the
environnent and the timng of the neasurement of the TTR
with the intention of investigating if such changes have
any effect on the definitions of “tail” and “tooth,” and

consequently on the resultant value of the TTR

A new approach for determining the TTR is investigated
and used in a qualitative exanple to determ ne what may be
considered “tail” or “tooth” in the US Special Operations

For ces Conmmand.

This section of the research culmnates with the
redefinition of the concept of TTR and the postul ation of a
new approach to define “tooth” and “tail.”

B. CURRENT DCOD TTR DEFI NI TI ONS UNDER FLUCTUATI NG
Cl RCUMSTANCES

Chapter 11 introduced the different approaches used in
DoD to define “tooth” and “tail,” and presented the
advant ages and di sadvant ages associ ated with each nethod.
The “actual” TTR of DoD was cal cul ated using the different
approaches and each approach produced substantially
different results. The main reason for these differences
is that all of the nethods attenpt to establish an
unanbi guous boundary between “tail” and “tooth.” This
section will denonstrate that a clear limt does not exist.
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On the contrary, the definitions of “tail” and “tooth”
change with the specific situation, the environnent and the
timng of the neasurenent.

1. The Situationally Dependent Boundary Between

“Tail” and “Tooth”

In Chapter VI, the cost conponent “Direct Labor” for
the corporate world was defined as those costs that can be
directly traced to the | abor that creates the final
product, i.e. |labor costs that can be directly traced to
the “tooth.”

In DoD the costs of |abor are defined by the pay
appropriations that make up each fiscal year’s budget. The
foll owi ng categories conprise the pay appropriations for
Active Mlitary personnel [Ref. 33, Table 6-3B]

- Basi ¢ Pay

- Retired pay accrual

- Basi ¢ Al l owance for Housi ng (BAH)
- Subsi st ence al | owance

- | ncenti ve pays

- Speci al pays

- O her al | owances

- Separati on pays

- Federal 1 ncone Contribution Act

- Per manent change of Station travel

— Cadet s
- M scel | aneous

In the corporate world “direct labor” is an integral
part of the costs of goods sold (COGS); in other words it
is an essential conponent of the core business of a
conpany. Follow ng that concept, when any of the above
cost categories is appropriated to pay for active mlitary
personnel laboring in an activity considered as “tooth,”

then that cost nust be considered as part of the core
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busi ness of DoD, i.e. the cost category becones “tooth.”
On the contrary, if the appropriations are paying for

active mlitary personnel working in activities considered

“tail,” then those sane categories becones “tail.”
This is not the case in DoD s current definitions of
“tooth” and “tail.” For exanple, the infrastructure

category ‘Central Personnel Benefits Prograns’ includes al
fam |y housing prograns, regardless of the job the Arned
Forces nenber receiving the benefit perforns. However,
housi ng costs are an integral part of the | abor costs of
active mlitary personnel; therefore, housing costs of
mlitary personnel working in the “tooth” should be

consi dered direct |abor costs or “tooth” and indirect costs
or “tail” for personnel working in the “tail.”

To make this exanple nore transparent, assune that al
mlitary famly housing prograns are privatized (of course
this is not a viable alternative in many | ocations); and
that i nstead of having a DoD organi zation in charge of
provi di ng housing benefits, every DoD mlitary nmenber is

paid a housing allowance to rent fromthe market. 1In this
case housing costs will indisputably be a direct conponent
of labor costs, i.e. for every active nenber there is an

associ at ed housi ng all owance cost, and that cost exists if

and only if that menber remains on active duty.

The sane notion should apply in the case of a DoD
managed (or outsourced) housing prograns. The only reason
for such prograns is to provide a service that is an
essential part of the |abor costs of active mlitary
personnel. For those nenbers that opt not to live in

mlitary housing and currently receive a nonthly housing
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al l omance as part of their salary, it is possible to

all ocate the costs of housing between tail and tooth. To
be consistent, the costs of mlitary fam |y housing
progranms should al so be all ocated between “tooth” and
“tail” according to the type of job and physical |ocation

of the Arned Forces nenber that receives the benefit.

An advantage of this approach is that it creates nore
visibility of the housing benefits costs, and it wll
clarify what portion of those benefits is directed towards

personnel in the "tooth” versus personnel in the “tail.”

As part of its efforts to reduce infrastructure, DoD
i s conducting several progranms to find conpetitive sourcing
of services in the marketplace; mlitary famly housing is
one of those prograns. Another advantage of allocating
current housi ng program costs between “tooth” and “tail” is
t hat when the transfer of mlitary famly housing to the
private sector, as the preferred provider, is conpleted, it
will be possible to determ ne the real budget appropriation
that will be noved fromthe “tail” to the “tooth.”

Thi s approach can al so be used for all costs that can
be traced directly to | abor costs, i.e. when direct and
indirect |abor are the clear cost drivers. Applying this
met hod should provide a TTR that portrays nore cl osely
t hose costs that cannot be reduced w thout danaging the
ef fectiveness of the front Iine units. Although sone of
t hese costs nay be called “tail,” all costs directly tied
to the personal well being of a conbatant have a direct

relati onship on the conbatant’s | evel of effectiveness.
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Unfortunately, the problem of deciding which personnel
resides in the “tooth” or the “tail” still remains
unr esol ved.

2. The Environnental |y Dependent Boundary Between

“Tail” and “Tooth”

DoD i s conposed of a | arge nunber of adm nistrative
commands, defense agencies, offices and activities, that
provi de goods and services to a large variety of
‘custoners.’ Those custoners include conbatant commuands,
ot her agencies in DoD, governnment agencies external to DoD,
ot her countries and even civilian society. Wo is the
custoner (i.e., what is the real output or service being
provi ded) and not where that service is conmng from should
be the criteria to decide if a service is “tooth” or
“tail.” This concept is illustrated with the spati al
Navi gati on and Force Tracking systens, which is heavily
reliant on the G obal Positioning System (GPS).

In 2001 the Conmmi ssion to Assess United States
Nat i onal Security Space Managenent and Organi zation
af firnmed:

The security and economic well being of the

United States and its allies and friends depend

on the nation’s ability to operate successfully

in space...Specifically, the U S. nust have the
capability to use space as an integral part of
its ability to manage crises, deter conflicts

and, if deterrence fails, to prevail in conflict.
[ Ref. 39, p. 93]

Addi tionally, DoD considers that all efforts to
i nprove capabilities in Space, Information and Intelligence
(SI'l) contribute directly to neeting all six of the DoD s
operational goals established at the QDR and enhance the
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flexibility of the Arned Forces and their capacity to neet

a wi der range of contingencies. [Ref. 39, p. 93]

The followi ng are the key areas of the mlitary space
capabilities [Ref. 39, p. 94]:

- Space launch, range operations, and terrestri al
control networKks;

- Intelligence, surveillance, reconnai ssance (ISR
- Satellite conmunications (SATCOM;

- Launch detection and tracking;

- Navi gation and force tracking;

- Met eor ol ogy and ot her environnmental support to
mlitary operations; and
- Space surveillance and control

Navi gation and Force Tracking systens provide
wor | dwi de preci sion position, navigation, and timng to
both mlitary and civilian users through the GPS satellite
constellation. Future generations of GPS satellites wll
add a second civil frequency for all users. [Ref. 39, p.
96] This definition of navigation and force tracking
systens reveals that the GPS is designed for and used in
two different kinds of environnents, i.e. two different

categories of custonmers: civilian and mlitary.

There are nultiple mlitary applications of the GPS,
ranging frompurely admnistrative, to |ogistics,
operational navigation, and |lately gui dance of weapons.
Current generations of standoff weapons enploy GPS to guide
t henmsel ves to geo-spatial coordinates | oaded into the
weapon prior to launch. In this manner, the GPS is acting
simlar to a Fire Control Systemfor a fire and forget
weapon. Each day GPS is becom ng nore and nore essenti al
for navigating and positioning air, surface, subsurface and

ground units. GPS has al so been used to inprove |ogistics
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systens; forces are currently increasing their use of GPS

inreal-time inventory placenment and tracking.

It would be hard to argue that providing GPS
information for civilian activities is part of the core
busi ness of DoD. But, as nentioned above, there are nany
mlitary applications that are clearly part of the core
busi ness of DoD, and therefore nmust be considered “tooth.”
However, until 2002 the GPS was explicitly included in the
Command, Control and Comruni cation infrastructure (“tail”)
category. DoD s new infrastructure categories (see Table
2-2), do not explicitly include the GPS within the
Communi cations and Information Infrastructure category;
however, it is also not included in any of the Force
Structure categories (Table 2-1). Additionally, Chapter |
- Section b) showed that sone sources consider MP 3,
Command, Control, Conmunications, Intelligence and Space as

infrastructure or “tail.”

One problemthat arises when trying to classify GPS
costs is that, contrary to housing or nedical services,
there is not a clear activity driver for these costs.

Al though there may be sone functions that are specific to
civilian or mlitary use, in general the systemworks as a
whol e, which makes it very difficult to allocate GPS costs
bet ween DoD and non-DoD users. Even if an allocation were
to be nade for DoD, a further allocation is needed to
separate services that are clearly conbat related or
“tooth” and services that are adm ni strative support or

“taiI.”

DoD s m ssions and objectives are growing both in

nunber and in variety, especially in the field of
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operations other than war (OOTW and constabul ary
operations. Consequently, the fraction of DoD s Sl|
capabilities that contributes directly to the Departnment’s
core conpetencies is also increasing. These facts suggest
that a | arge percentage of SIl costs, including GPS, should

be considered “tooth.”

However, sone sources disagree with this concept and
give nore inportance to the location fromwhich the service

i s being provided:

In our analysis of DOD s infrastructure and
m ssi on prograns, we found that many
intelligence, space, and conmand, control, and
communi cations prograns are excluded fromthe
infrastructure, even though they appear to fit
DOD s infrastructure definition. . These prograns
include installations, facilities, and activities
t hat woul d not deploy wth conbat forces but
woul d support those forces. ..Although conbat
forces may link into these systens, the actual
systens operate fromfixed | ocations. W believe
that by categorizing nost intelligence, space,
and command, control, and comruni cations prograns
as mission activities, even though they appear to
include infrastructure activities, DOD s
accounting of infrastructure may not be conplete.
[ Ref. 52, pp. 4, 5]

3. Ti me- Based Boundary Between “Tail” and “Tooth”

The categorization of activities as “tail” and “tooth”
can also vary with tine, especially between peacetine and
wartime. Functions that can be clearly considered as non-
core or “tail” at a time when there is no/little conflict
devel opi ng, may be considered core or “tooth” activities
during wartinme or when the characteristics of the conflict

change.
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Over the last 15 to 20 years, private organi zations
have increasingly outsourced their non-core activities to
generate efficiencies and savings. In recent years, DoD
has gradually turned to the private sector to provide
conpetitive sourcing of support services and functions that
are considered comercial in nature. These activities may
have been previously provided by government enpl oyees, or
were sinply new services that required skills not
i medi ately available in the Departnment’s mlitary or

civilian work force [Ref. 1, p. 14, 15].

DoD is establishing two types of agreenents with the
corporate world, outsourcing and privatization.
Privatizati on nmeans reduci ng gover nnent ownershi p and
suspendi ng any type of DoD conpetition with private
i ndustry. Qutsourcing represents an internedi ate step
toward privatizing portions of DoD s infrastructure, it
conbi nes governnment ownership with private contracting for
various functions. [Ref. 49, p. 24]

The basic notion is that DoD and the Services nust
separate fromnon-core activities, and should outsource or
privatize support functions clearly appropriate to the
private sector, i.e. if its “tail” it should be outsourced
or privatized. The question then is what functions or non-
core activities are appropriate for the private sector?
According to LG Thomas G Ml nerney, USAF (Ret.), Forner
Presi dent and CEO, BENS:

BENS bel i eves that, |ike Anerican business

in the 1980s and the US defense industry in the

1990s, DoD shoul d focus on "core conpetencies”

and outsource activities not critical to its

m ssion. For the Pentagon, the core mssionis to
deter threats to US national security, and, if
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deterrence fails, apply mlitary force to win on
the battlefield. Activities that are not conbat
capabl e shoul d be classified as non-core and
shoul d be consi dered for outsourcing or
privatization - if such services can be provided
nore efficiently and effectively by the private
sector. [Ref. 26]

Sonme sources consider that the privatization or

out sourcing efforts should have an even | arger scope:
Any person or function that is not fully

used in a necessary, core role in the Departnent

is a “msallocation” that sl ows down the Pentagon

and retards transformation. Every General, who

pretends to be a “businessman” within sone

Def ense Agency that the Departnment could

privatize, detracts from conbat capabilities.
[ Ref. 49. 18, 19]

These types of statenents raise additional questions
such as: Do only conbat capable activities work to deter
threats to US national security? Wat types of threats are
bei ng considered? |Is the spectrumof threats fixed? What
will be the battlefields of the future?

Currently, DoD needs to plan for the possibility of a
maj or conflict, but nust also: provide security for
honel and defense; respond to snall-scale conflicts and
international terrorism carry out peacekeeping,
humanitarian relief and constabul ary operations; conbat
illegal drug trafficking; and protect and secure access to

US interests (overseas and in space).

Wth this broad range of m ssions, which include |arge
scale and low intensity conflicts, OOTW and operations
wi thout a clear eneny, it is very difficult to define an
unanbi guous |limt between core and non-core, or comnbat

capabl e and non-conbat capable activities. This boundary
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changes dependi ng on whether or not there is an on-going
conflict, the type of mission to be acconplished, the
conposition/definition of the eneny and the scope and
intensity of the conflict. This increased operational
tenpo and missions has blurred the line between mlitary
and civilians perform ng conbat activities. Lately,
civilians from private conpani es have repl aced active
soldiers in everything fromlogistical support to
battlefield training and mlitary advice at hone and
abroad. [Ref. 57]

During this time of continued peace and low intensity
conflicts, DoD has successfully used the private sector to
provi de services and products in various areas.
Contractors have provided nmai nt enance and base services
support since the |ate 1960s, the Defense Logistics Agency
enpl oys direct vendor delivery to reduce warehousi ng and
second destination charges, Federal Express provides the
Air Force with 24-hour delivery of priority parts anywhere
in the world, private contractors provi de about 30 percent
of DoD s depot-1level maintenance and overhaul work. [Ref.
26]

Current doctrine plans for nost of these contracts and
activities to be executed during a tine of increased
conflict. However, as nentioned above, the scope of
participation of civilians in conbat support activities has
i ncreased. For exanpl e:

During the Persian Gulf War in 1991, one

[out] of every 50 people on the battlefield was

an American civilian under contract; by the tine

of the peacekeeping effort in Bosnia in 1996, the

figure was one in 10..contractors who perform
tasks as nundane as nmi ntai ning barracks for

97



overseas troops, as sophisticated as operating
weapon systens or as secretive as intelligence-
gathering in Africa. Many function near, or even
at, the front lines [Ref. 57].

Does the fact that these activities are being
performed by civilian contractors automatically nmake them
“tail” or non-core activities? If that is the case, can the
same activities be outsourced in any kind of conflict? WII
t hese private conpani es continue to be conmtted once the
conflict increases and their lives are at a stake? WII
air, ground or maritinme transport conpanies continue to
risk their assets to deliver parts or personnel once they
are declared mlitary targets? WIIl insurance conpani es
provi de nmedical services if the conflict escal ates and
their nonetary risk grows accordingly? WIIl private
conpani es nmaintain the surge capabilities needed for

wartime operations?

These questions may not currently have a cl ear answer.
But, what is clear is that some activities considered non-
core or “tail” in one instance and under a certain type of
conflict must definitely be reassessed as core or “tooth”
activities when the timng or the characteristics of the

conflict change.
C. TTR BASED ON AN OUTPUT/ QUTCOMES MEASUREMENT SYSTEM

Most private conpani es nmeasure outputs and cal cul ate
whet her the value derived froman investnent is worth the
expenditure. Lately, there is a clear trend in both public
and private organi zations toward focusing on tinely and
meani ngf ul out puts and outcones (or inpacts) of their

i nvestnments over just inputs and processes.
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Today, organi zations’ nonitoring and reporting
structures cover aspects |ike financial performance,
physi cal productivity, quality of service, and
ef fectiveness of operations through the follow ng [Ref.
40] :

- Inputs: how many resources are allocated to
progranms, in what anounts and at what tines.

- Qutputs: the results achieved in relation to the
resources spent (financial and non-financial,
partial and conprehensive).

- Qutcomes: the expected result, the ultinate reason
for the program (qualitative and quantitative).

Up to this point, all the nethods analyzed in this
research use two basic criteria to determ ne whether a cost
becones part of DoD s “tooth” or “tail:” the position
i nside the organi zati onal structure, or the geographical
| ocation of the unit, agency or activity that causes the
cost. Based on the definitions above, these two criteria
correspond to the inputs of the system

A new approach for determ ning TTR woul d be to design
a new budgeting system based on out puts and outcones, i.e.
on the results obtained fromthe investnent; instead of on
an input-collected and functional systemwth infornmation

rel evant only to where the noney was invested. The focus

on out puts/outcones of this systemw || be aligned with the
Gover nment Performance and Revi ew Act (GPRA) of 1993, “The
focus of GPRA is to be on outcomes vice inputs... This

shift in focus is expected to yield nore results-oriented
approaches and instill confidence in the governnent.” [ Ref.
27, p. 53] In the corporate world, this new approach would
be simlar to value chain analysis with a subsequent
breakdown of primary versus support activities. To

i npl enent this new approach it is necessary to define a set
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of outputs, outcomes or core products, related to specific

capabilities closely related to DoD s core conpetencies.

The foundations of this approach can be found in a

Def ense Sci ence Board study:

Today, the Departnent’s PPBS process and
fiscal functions are at best a poorly structured
| edger entry and journal -oriented accounting
system It knows the cost of countless
di sconnected and unrel ated pi eces (program
el enents) but not the value of the various
pur poses of the enterprise. This state of affairs
results fromthe Departnent’s focus on “inputs”
versus “out puts...” For exanple, the Department
can point to any nunber of program el ement codes
associated wth tactical systens, but it cannot
eval uate the price of tactical operations—t does
not think that way, nor does it set up and
aggregate program accounts in that fashion. Nor
does the Departnment possess the neans to neasure
progress toward achi eving any objectives. The
current Defense Pl anni ng Gui dance does not
specify objectives or priorities, nor do the
current Major Force Program categories in the
PPBS process | end thensel ves to anal ysis by
useful mssion area. Wth no m ssions or
obj ecti ves specified, the Departnent cannot
nmeasur e meani ngful ‘outputs.’

Several years ago, a Defense Science Board
(DSB) study suggested that the Departnment set up
an ‘input-output’ style resource table. Such a
tabl e woul d have the various DoD (mlitary
Service) organi zations arrayed al ong the
ordi nate, and the various output organizations
(CINCs) along the abscissa, with the right
vertical colum totaling to the overall DoD
budget at the bottom.. [Ref. 49, p. 39]

In this case, the DSB assim | ated outputs to Conbat ant
Commands. However that is not the only possible approach,
the outputs can be related to any | evel of stakehol ders, as
long as they are related to DoD s core conpetencies. As a
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gualitative exanple, the follow ng section enploys an
out put s/ out comes based neasurenment systemto determ ne a

TTR of the Special Operations Forces.

1. TTR of the Special Operations Forces (SOFs) Based
on an Qutput and Qutcomes Measurenent System

Speci al Operations use small units in direct and
indirect mlitary actions, with conbinations of specialized
personnel, equi pnent, training, and tactics that go beyond
the routine capabilities of conventional mlitary forces.
The U. S. Special Operations Conmand (USSOCCOM was created
in 1987 to prepare and maintain conbat-ready SOFs to
successfully conduct all types of special operations [Ref.
56, p. 1]. USSCCOM one of nine unified commands in the
US mlitary’'s conbatant command structure, is conmanded
by a four-star flag or general officer with the title of
Commander, U.S. Special Operations Command (USCOVSCC) .

[ Ref. 56, p. 45]

SOFs were selected to apply an out put s/ out conmes based
measur enent system because USCOVSOC has two roles: in his
function as a supporting Conmander, he carries out many
service-like responsibilities, including training, ensuring
conbat readi ness, nonitoring personnel pronotions and
assignnments, and devel opi ng and acquiring SOFs-peculiar
equi pnent; in his job as a supported Commander, he nust
command sel ected speci al operations m ssions when directed
by the National Command Authority (NCA). [Ref. 56, p. 11]

The managenent of MFP-11 is also the responsibility of
USSOCOM  As such, USCOVBCC is the sole unified commander
with responsibility for planning, progranmm ng, and
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budgeting mlitary forces. In

Conbat ant Commander with a checkbook.

SOFs M ssi ons,
Organi zati on

a)

essence, he is the only
[Ref. 56, p. 11]
Collateral Activities and

The first step to create an output/outcone based

system for determ ni ng what
“tooth,”
SOFs and USSOCOM

Currently, SOFs have
ar eas;
collatera
changi ng i nternational
are not princi pal
The SOFs’
activities are listed in Table

described in Appendix C [Ref.

a TTR anal ysi s.

may be considered “tail”
is to ascertain the purpose or

activities that shift
envi ronnent .
SOFs ni ssi ons,

pri nci pal

or

m ssi ons of the

nine principal mssion

they are also frequently tasked to participate in

in response to the

Al t hough these tasks
t hey must be considered in
m ssions and col | ateral
7-1, and are further

56, p. 4]

Table 7-1, SOFs’ Principal Mssion Areas and Collateral Activities
[After Ref. 56, p. 4]
Princi pal M ssions Col  ateral Activities

Counterproliferation (CP)

Coal ition support

Conbating terrorism (CBT)

Conmbat search and rescue (CSAR)

Foreign internal defense (FID)

Counterdrug (CD) activities

Speci al reconnai ssance (SR

Humani t ari an dem ni ng (HD)
activities

Direct action (DA)

Humani t ari an assi stance (HA)

Psychol ogi cal operations (PSYOP)

Security assistance (SA

Gvil affairs (CA)

Special activities

Unconventional warfare (UW

I nformati on operations (10

USSOCOM s mission i s
Conbat ant Conmmands,
and ot her

successfully conduct speci al
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oper at i ons,

to support the geographic

anbassadors and their country teans,

gover nment agencies by preparing SOFs to

i ncluding Gvil




Affairs (CA) and Psychol ogi cal Operations (PSYOP). [Ref.
56, p. 11]

Figure 7-1 presents the USSOCOM organi zation. A
detail ed description of this organi zation, the basic
functions, and force structure of each command or
conmponent, can be found in the year 2000 Posture Statenent
of the United States Special Operations Forces [Ref. 56].
The information is repeated in the Appendix C of this

research to facilitate consultation by the reader.

USSOCOM

Eta%% H
! !ommang H ps, Plans
!n! e!!lgence g H %CqulSI! 101ns H

qmts
Army Navy Special Air Force Joint Special
Special Warfare Special Operations

Figure 7-1, USSOCOM Organi zati on
[After Ref. 56, p. 46]

b) Defining the TTR of the SOFs According to
Pri mary and Support Activities

Figure 7-2 classifies and describes the

rel ati onshi ps between the core conpetencies, core
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conpet ence, core products, and end products of the SOFs.
The classification is based on Prahal ad and Hanel [ Ref.
35], and on the structure, principal mssions and

collateral activities of the SOFs described in the previous

section.
CORE CORE CORE END
COMPETENCIES COMPETENCE PRODUCTS PRODUCTS
LEGE Operations in areas such as:
professionals
with [eadership hd AP
ahilities = Countemraliferation (G
* Combating terronism (CET)
speclalized kils, . Fnrelgn internal .defense (FID
equipment, and = Special reconnaissance (SR
tactics Specialized Land. air, . Directacti?n (DA .
and maritime forces that = Paychalogical operations (PEY 0P
can be employed either * Civil affairs (CA)
as jgint_ ar Sing|e_sewice * Unconventional warfare (L) Results
Regional focus units, in extremely * Infarmation operations (10) from the
iffi SECOMDARY .
dlff|_;u|t, cumpl@_(, and - operations
politically sensitive * Coalition support
missions on short notice, = Combatsearch and rescue
in peace and war, {CEARY
Political and anywhere in the world. » Counterdrug (CO) activities
cultural sensitivity = Humanitatian demining (HDY

activities
* Humanitarian assistance (HA)
Small, flexible = Security assistance (S4)
joint-farce » Special activities
StrUCtUrE .........................................

Figure 7-2, Core Competencies and Products of the SOFs

From Chapter VI, the SOFs’ primary activities are
those that directly create, deliver and service the core
products shown in Figure 7-2, while the activities that
allow those primary activities to be perforned are the
support activities. Tabl e 7-2 gives an exanple of what
occurs when the SOFs TTR is defined using primary and
support activities according to the definitions outlined in

Chapter VI, Section B. 3.
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Tabl e 7-2, Exanple of Defining the SOFs TTR Using Prinary and Support
Activities

Commands and

Functi ona

Primary vs.

support activities

Conponent s Activities on out put s/ out comes syst em
Primary Support
USCOVSOC Conmmands speci al Servi ce
m ssi ons
Top- managenent Admi ni stration
SOAL R&D Technol ogy
Devel opnent
Acqui sition I nbound
Logi stics
Pr ocur enent
Pr ogr am nmanagenent Pr ocur enent
Logi stics support I n/ Qut bound
Logi stics
SORR Force structure Technol ogy
anal ysi s Devel opnent
Strategi c assessments Adm ni stration
Requi rements revi ew Technol ogy
Devel opnent
SORR War - gami ng and Oper ati ons
si nul ati on
Resour ces managenent Adm ni stration
Conptroller Admi ni stration
SCOP Over sees: Adm ni stration
Qperations, doctrine,
educati on, tenpo, and
training
Devel ops: Adm ni stration
pl ans & policy and
force structure
Directs: Qper ations
depl oynents and
enpl oynment of SOFs
Sa O Provi des for Oper ati ons
i nformati on managenent
inintelligence and
communi cati ons
Devel ops speci al Technol ogy
operations C4l SR and Devel op.
| O training, doctrine,
and procedures
SQOCS Provi des personnel and HR managenent

speci al staff support
to the headquarters
and its conponents
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Conmands and Functi onal Primary vs. support activities
Conponent s Activities on out put s/ out comes system
Primary Support
Service Conmbat ready forces Service
Conponent s
Joi nt Speci al Ensure: Technol ogy
Oper ati ons interoperability and Devel op.
Command equi prent
standardi zat i on
Pl ans and conduct: Qper ati ons
exerci ses and training
Devel ops: Technol ogy
joint tactics Devel op.
Theat er Pl ans and conduct Servi ce
Speci al speci al operations in
Oper ati ons the theater
Commands

The mai n advantage of this approach resides in

its inherent focus on core conpetencies and core products,

whi ch could provide a nore realistic approximtion of TTR

It may also facilitate evaluating the true costs of

oper at i ons,

achi eving specific DoD objectives.

The mai n di sadvant age,
nmet hods previously di scussed,

of executing the various DoD tasks,

and of

[Ref. 49, p. 39]

as with al

t he ot her
is that this approach tries

to establish a well-defined boundary between “tail” and

“tooth.” It

is unrealistic to define such a |line.

For

exanple, Table 7-2 | ooks at the SOFs organi zati on as an

aut ononmous entity; by changing the |evel

of the analysis to

a nore macro or mcro level, the definitions of primary and

support activities al so change.

Addi tional ly,

it would be necessary to take into

account the costs associated with the unavoi dabl e change to

DoD s budgeting system
change is to find a better definition of the TTR,
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not be a justifiable investnent froma cost-benefit

per specti ve.

D. “TAIL” AND “TOOTH' AS A CONTI NUUM
Chapters Il and Il of this research showed that,
historically, the relationship between “tail” and “tooth”

has been presented as a ratio or a percentage which inplies
determ ning two specific nunbers for “tail” and “tooth.”
DoD s mandate by the US Code to report annually the
appropriate ratio of conbat forces to support forces has
intensified the fixation on defining a clear-cut |ine

bet ween conbat and support.

This research has shown that such a line is illusory.
The boundary between “tail” and “tooth” behaves nore as a
wi de, fuzzy, irregular band that fluctuates depending on
the situation, the environnment, and the tim ng.
Consequently, the relationship between “tooth” and “tail”
can no | onger be considered a ratio or a mat hemati cal
rel ati onshi p between two nunbers, but nore of a continuum

In DoD, activities that can be considered “tail” in
nmost circunstances (such as procurenment of office supplies
or janitorial services) are |located at one end of this
conti nuum The other end of the continuumincludes those
activities that are unm stakably “tooth” (for exanple, an
infantry soldier on the conbat front, or a pilot and his
aircraft on a conbat mssion). As for the rest of DoD
commands, activities and processes, it is really a futile
exercise to position themin a specific place on this
continuum Only when given a specific mssion, time, and

circunstances, will it be possible to position the varied
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DoD activities onto this continuum Figure 7-3 graphically

depicts this new concept.

TAIL

Acquisition Infrastructure Personnel Administration

Communicationsfinformation Personnel Benefits Programs

Expeditionary Forces

Central Training Departmental

Central Logistics Homeland Defense

Management Force Installatio

Medical infrastructure Other Forces

Science and Technology

Fixed-Boundary Concept

A
Management »
of certain . Combat
install ations - othe_r activiciy forces on
according to the
and some ! the front
circumstances q
procurement J line
processes
TAIL <. oRtINUUM ancept Y v o 1o i = |

Figure 7-3, Froma Fi xed-Boundary to a Conti nhuum Concept

The notion of a one-di nensional conti nuum can be

expanded to two di nmensions. For exanple, the |ocation of
to Tooth Continuunt (TTC) at a

gi ven nonent can be approxi nated by the activity’'s

an activity on the “Tai
correlation with the core product, and the current threat
in a specified conflict. The |larger the correlation
between the activity and the core product, and the higher
the threat or conflict

be to the “tooth”

| evel, the closer that activity wll

on the two di mensional TTC

In the case of the SCFs,
Center (DPPC) for creating,

Production
and produci ng PSYOP

a Depl oyabl e Print
edi ting,
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print products in forward-deployed | ocations may be cl ose
to the “tail” if the core product is conbating terrorism
but it will certainly be closer to the “tooth” quadrant, if
the main mssion is in psychol ogi cal operations. Figure
7-4 illustrates this exanple.
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TAIL = wareensasannnan Core Praduct Tt [

Figure 7-4, Exanple of Locating a SOFs Unit on a Two Di nmensi onal “Tail
to Toot h Continuunt

Extrapol ati ng the same argunent for noving fromone to
two di nensions, argues that a three di nmensional continuum
could provide a better understanding of howto |ocate a

specific activity between “tooth” and “tail.”

Figure 7-5 shows how the third di nension could be used
to validate the core product’s relevance to the desired end
result in a specified circunstance; the higher the

activity' s relevance the closer it will be to the “tooth”
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guadrant. An interesting conundrum ari ses when one
activity simultaneously supports different core products.
For exanple, SOFs conbating terrorismand conducting
psychol ogi cal operations would be |located in separate

| ayers of the three dinensional TTC, but in a specified
operation the sane DPPC can support both core products

simul taneously - this further illustrates the inpossibility
of defining a clear Iimt between “tail” and “tooth.”
TOOTH

CORE PRODUCT “N”

+{o| 35 PRODUCT 4

CORE PR
CORE PRODUC
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Figure 7-5, Three Dinmensional “Tail to Tooth Conti nuunf

Thi s approach does not inply that DoD, nor any other
organi zati on, should negl ect developing its core
conpet enci es. The advantage of this approach is that it
avoids the fruitless |abeling of costs, allow ng nanagenent

to concentrate on increasing efficiency and reducing the
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total costs of attaining DoD s desired outcomes. |t may

al so help to avoid situations as described by Wodwar d:

‘W haven’t done a very precise job of
describing ...the differences between tooth and
tail,” Alr Force Gen. R chard Myers, chairman of
the Joint Chiefs of Staff, said during a Pentagon
round-tabl e briefing Nov. 12. Myers was referring
to the departnental jargon that distinguishes
mlitary commanders and conbat forces —the tooth
—from DoD overhead and support personnel —the
tail.

‘There’s a ot of what we call tail that we
can’t go to war without,’” Mers continued. This
was not taken into account ‘when we inplenented
the cuts.’

Congress in its 2000 Defense Authorization
Act ordered DoD to trim 15 percent of its
headquarters staffs by the end of 2002. The | ast
‘7.5 percent [reduction] was supposed to happen
this year,” Myers said. He added that ‘we’'re
wor ki ng very hard here in Washi ngton and with our
conmbat ant conmands to see if adjustnments are
justified.’

Def ense Secretary Donal d Runsfel d echoed
Myers’ concerns by noting that ‘we do not want to
reduce [staff] levels to the point that we damage
our effectiveness froma mlitary standpoint.’
Nevert hel ess, he enphasi zed t hat DoD woul d
continue its efforts to nove ‘“mlitary peopl e out
of nonmlitary tasks’ that can be better
performed ‘by civilians and contractors.’ [ Ref.
58]

E. CHAPTER SUMVARY

The concept of an unanbi guous boundary between “tail”
and “tooth” was investigated in this chapter. Specific
exanpl es were used to denonstrate that a clear-cut line

does not exist. On the contrary, the definitions of “tail”
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and “tooth” change with the specific situation, the

environnent and the timng of the neasurenent.

The possibility of a new approach based on a new
budgeti ng system centered on outputs and outcones instead
of inputs, was presented. This nethod was used in a
qualitative exanple to calculate the TTR of the Speci al
Operations Forces. Wiile this approach identifies several
advant ages, such as its inherent focus on core conpetencies
and core products, and the feasibility of evaluating the
true costs of operations, it is not w thout weaknesses.

Its main weakness is that it is based on establishing a
definite boundary between “tail” and “tooth” simlar to the
ot her net hods.

A nore appropriate neasure was theorized based on the
fact that the relationship between “tooth” and “tail” can
no | onger be considered a ratio or a mathemati cal
rel ati onship between two nunbers, but a continuum In this
continuum activities considered “tail” in nost
circunstances (e.g. procurenent of office supplies or
janitorial services) are |located on one end, and activities
unm st akably considered “tooth” (e.g. an infantry soldier
on the conmbat front, or a pilot and his aircraft on a
conbat m ssion) are |located on the other end. The other
DoD commands, activities and processes can only be
approxi mated on this continuum according to specific
m ssions, times and circunstances. This one di nensional
“Tail to Tooth Continuunf was further expanded to two and
then three dinmensions, according to the activity’' s |evel of
correlation with the core product, the current |evel of

threat in a specified type of conflict, and finally the
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rel evance of the core product to the desired end result in

an explicit circumstance.
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VI, CONCLUSI ONS AND RECOMMENDATI ONS

A | NTRODUCTI ON

This research deternmined the key factors involved in
calculating the Tail to Tooth Ratio (TTR), and anal yzed the
i nfluence that the current top nanagenent intent on
decreasing the TTR has had on the United States Departnent
of Defense (DoD) operational readi ness and expenditure
efficiency. This was acconplished by anal yzi ng docunents
and publications from DoD, Congress, and diverse
or gani zati ons; exam ning concepts, testinonies, speeches,
statenents, and interviews rel eased by top DoD nanagenent
and Service | eaders; and using specific DoD activities and
prograns as exanples to denonstrate several theories and

findi ngs.

This chapter summarizes the research findings, answers
the research questions and presents sonme areas for further
research.

B. SUMVARY OF RESEARCH FI NDI NGS

The TTR expresses the rel ationship between the
resources or forces enployed to performthe core m ssions
and the resources or infrastructure used to nmanage and
support those forces. The Gol dwater-N chols Act of 1986
establishes a demarcation |ine between forces and
infrastructure. The definitions of tooth and tail as
assunmed by DoD fromthis law are, TOOTH mlitary units
assi gned to conbatant commands, and TAIL: adm nistration

and force support activities assigned by the Secretary of
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Defense to the mlitary departnents, the Defense Agenci es,
civilian contractors or in sone special cases comnbat ant

conmmands.

There are three different approaches to the definition
of TTR:

1) Conparing the dollars that are allocated to the
conbat or fighting capability (tooth), and the dollars that
are allocated to everything else (tail). This approach, in
turn, uses two nethods to determne the TTR the Force
Structure vs. Infrastructure nmethod and the Major Force

Prograns and Appropriati on Codes nethod;

2) Conparing the relationship between the people
i nvolved in conbat and the people involved in support

activities; and

3) A separate TTR for specific procurenent prograns or
proj ects.

Due to the corporate world' s focus on profits, it is
easi er to deci pher what is “tooth” and what is “tail”
within this environment than in DoD. However, even with
this steady focus on profitability, disagreenents still
ari se anongst business | eaders regardi ng how “tooth” and
“tail” should be nmeasured. Several nethods are used,

i ncl udi ng absorption costing, variable costing, activity
based costing and val ue chain analysis. Due to the

i ntangi ble nature of DoD's bottomline, it has becone
increasingly difficult to define the boundaries between

“tooth” and “tail.”

All of the nethods used in DoD to neasure the TTR

attenpt to establish an unanbi guous boundary between “tail”
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and “tooth.” Specific cases and exanples confirmthat such
a clear-cut limt does not exist. On the contrary, the
definitions of “tail” and “tooth” change with the specific
situation, the environnment and the timng of the

measur enent .

A new approach based on a new budgeti ng system
centered on outputs and outcones instead of inputs, has
several advantages, including: its inherent focus on core
conpet enci es and core products, and the feasibility of
eval uating the true costs of operations. However, it is
not w thout weaknesses; its main weakness is that it is
based on establishing a definite boundary between “tail”
and “tooth,” simlar to the other nethods.

Because the demarcati on between “tail” and “tooth” is
not fixed, their relationship should not be expressed as a
ratio or a mathematical relationship between two nunbers,
but as a continuum This “Tail to Tooth Continuuni was
expanded to two and three dinensions, according to the
activity' s correlation with the core product, the current
threat level in a specified type of conflict, and finally
the rel evance of the core product to the desired end result

in an explicit circunstance.

Thi s approach does not inply that DoD, nor any other
organi zation, should neglect its core conpetencies. The
advant age of this approach is that it avoids the fruitless
| abeling of costs, allow ng DoD managenent to concentrate
on increasing efficiency and reducing the total costs of

attaining DoD s desired outcones.
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C. ANSVEERS TO RESEARCH QUESTI ONS

Primary research question: is the TTR an appropriate
nmeasure of operational readiness and mlitary expenditure

ef ficiency?

The first attribute that a performance neasure shoul d
have is objectivity. A nmeasure is objective if it can be
i ndependently neasured and verified. There should be
little anmbiguity about its neaning and the desired results.
[ Ref. 41, p. 235] This research has shown that such a |ine
is illusory. The boundary between “tail” and “tooth”
behaves nore as a wi de, fuzzy, irregular band that
fl uctuates depending on the situation, the environnent, and
the timng, making the TTR a conpl etely subjective neasure.

Performance goals serve to comruni cate strategy and to
noti vate people; they conpel the workforce to performin a
desired way; as such, they nust be aligned with the
or gani zati ons objectives and goals. The demarcation |ine
bet ween forces and infrastructure established by the
ol dwat er- Ni chol s Act and the current DoD interpretations
of TTR can produce incentives to elimnate costs understood
as “tail,” sonmetinmes w thout the necessary cost-benefit
studies to determine what is the nost efficient approach.

Secondary research question nunmber 1: what el enents
shoul d be considered “tail” or “tooth” in determ ning the
TTR?

The rel ati onship between “tooth” and “tail” should not
be considered as a ratio or a mathenmatical relationship
bet ween two nunbers, but rather as a continuum Activities

that can be considered “tail” in nost circunstances (such
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as procurenent of office supplies or janitorial services)
are |located at one end of this continuum On the other end
of the continuumw Il be those activities that are
unm st akably considered “tooth” (for exanple, an infantry
soldier on the conbat front, or a pilot and his aircraft on
a conbat mssion). Only with a specific mssion, tine, and
circunstances, is it possible to approxinate the position

of the varied DoD activities onto this conti nuum

Thi s one di mensional “Tail to Tooth Continuuni was
further expanded to two and then three di nensions,
according to the activity's level of correlation with the
core product, the current level of threat in a specified
type of conflict, and finally the rel evance of the core
product to the desired end result in an explicit

ci rcunst ance.

Secondary research question nunber 2: what factors
have influenced the change of the TTR over the past

centuri es?

The “conbat vs. support personnel” approach shows that
the TTR has varied during several periods of mlitary
hi story fromvery | ow percentages in the ancient armes, to
al nost 95% i n the Roman Legi ons, back down to approxi mately
55%in DoD wthin the past five years. However, the armes
t hat have been able to reach those |low TTR | evel s
acconpl i shed them by using net hods that go agai nst nodern
rules of war, even to the point that they threatened the

very popul ation that they were defending and protecting.

In several cases, careful l|ogistics planning or the
i ntroduction of new technol ogy was responsi ble for reducing
the TTR  However, technol ogy inprovenents and the
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appearance of nore conplex systens and weapons created new
| ogi stical demands, and pronoted the introduction of new
organi zations to create, nanage, adm nister and support the
vast forces needed for conmbat. All of these circunstances
created an explosive increase in the nunber of

or gani zati ons, agencies, staffs, and personnel in the U S.
Armed Forces between 1915 and 1945.

Secondary research question nunber 3: what is the
effect of current technol ogi cal advances on the TTR?

Hi story has shown that introducing and assimlating
new mlitary technol ogi es and weapons, in sone cases,
reduced activities conventionally regarded as “tail.”
However, when a weapon with a large increase in lethality
is introduced, there is a corresponding increase in
di spersion or a reduction in sonme force program (i.e.
reduction in the “tooth”); and an increase in other
activities generally considered as “tail.” The inportant
i ssue regardi ng technol ogi cal advances nust be how
efficiently the “tail” supports the “tooth” to boost the
conbat capabilities of the force and not whether the
i nvestment should be classified as “tail” or “tooth.”

I n general, technol ogy has reduced the nunber of
sol diers on the conbat front per unit of area needed to
obtain a specific level of lethality or a required | evel of
deterrence. Specifically, in the case of the US vision for
future warfare, where unmanned vehicles are one of the
approaches bei ng considered, these prograns will certainly

reduce sone activities considered “tail;” but npst of the

cost reductions will be in categories normally regarded as
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“tooth,” especially in flying crews and operati onal

training costs.

Secondary research question nunber 4: is there a

direct relationship between operational readiness and TTR?

Many studies call for reducing the “tail” with the
ultimate objective of applying the realized savings to the
“tooth” to sustain adequate |evels of readiness. However,
in the case of the operational readi ness of a weapon system
- defined in this research as its operational availability
- increasing the inventory (“tooth”) is only one possible
way to inprove readi ness, sonetinmes increasing the depot
| evel mai ntenance and/or the adm nistrative/logistics
capabilities (“tail”) may be better alternatives.

The econom c theory of dimnishing marginal utility or
returns is applicable in this case. As the anmount of
“tooth” is increased, holding all other inputs constant,

t he amobunt that readiness increases for each additional
unit of “tooth” will generally decrease. Thus, in every
case a cost-benefit analysis should be used to determn ne
the best nmethod to reduce costs while al so inproving

r eadi ness.

The design of the maintenance and repair processes of
an acquisition program can influence the total LCC of the
system Organizational and internediate | evel naintenance
are not always nore cost-effective than depot |evel
mai nt enance. Contrary to the wi dely accepted belief that
the key to efficiency lies in elimnating the “tail,”
increases in the “tail” often lead to reductions in total
LCC.
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Secondary research question nunber 5: should DoD
continue to pursue a reduction in the “tail” of all its

pr ograns?

DoD shoul d continue to pursue cost reductions in al
of its prograns and activities. WIliamJ. MCord, founder
of the McCord consulting group on |ean thinking, aptly
stated that “businesses are nmuch like a three-Iegged stool,
with |l egs consisting of Process, People, and Technol ogy.
| gnore one of these legs, and the entire stool falls.”
[ Ref . 25] DoD should not place too nmuch enphasis on
| abel ing costs but instead should concentrate on applicable
“best business” practices, that increase efficiency and
reduce the total costs of attaining DoD s desired outcones.
It is inmportant to note that not all “best business”
practices are directly transferable fromthe corporate
worl d to DoD

A conmmon m snoner in today’'s society is that “tooth”
is nore inportant than “tail.” However, from an anatom cal
perspective using the Tyrannosaurus, one of the biggest
meat eating dinosaurs, as an exanple; it is clear to see
that both “tooth” and “tail” play a major role in operating
efficiency. “The Tyrannosaurus...had powerful jaws, with
sharp 7 inch teeth, well designed for eating other
di nosaurs. It could use its long tail for bal ance when

attacking other dinosaurs.” [Ref. 22]

This same concept is well summarized by SecDef Donal d
Runsfeld "we do not want to reduce [staff] levels to the
poi nt that we danage our effectiveness froma nmlitary

standpoint;" and Air Force Gen. Richard Myers, Chairman of
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the Joint Chiefs of Staff "there's a | ot of what we call

tail that we can't go to war without." [Ref. 58]
D. AREAS OF FURTHER RESEARCH

This thesis devel oped a new concept, “Tail to Tooth
Conti nuuni for evaluating which assets are “tooth” and
which are “tail.” The QDR requires that DoD provide a
ratio of conbat forces to support forces. Future research
coul d exam ne the application of this new concept to the
exi sting MFP structure, to provide a | ess subjective

measure of TTR

Anot her area of possible research is to redesign the
m ssion/force categories and infrastructure categories

using the “Tail to Tooth Conti nuuni concept.
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APPENDI X A

Table A - 1, Departnent of Defense TOA by Force and Infrastructure
Cat egori es
(FY 2003 $ in Billions)

CATEGORY FY 1998 |[FY 1999 |[FY 2000 |FY 2001 |FY 2002
For ces
Expedi ti onary Forces 124 127 129 135 137
Honel and Def ense Forces 7 8 8 9 13
O her Forces 29 30 29 31 33
Def ense Energency Response Fund - - - - 16
Forces Tot al 160 166 166 175 199
Infrastructure
Force Installations 20 21 23 23 25
Conmuni cations & Information 4 4 4 5 5
Sci ence & Technol ogy Program 9 8 9 9 10
Acqui sition 8 8 9 9 8
Central Logistics 17 17 20 18 19
Def ense Heal th Program 19 18 19 22 25
Central Personnel Adm nistration 10 9 10 10 10
Central Personnel Benefits Prograns 8 8 8 8 9
Central Training 24 24 25 25 27
Departnmental Management 15 16 15 15 14
O her Infrastructure 3 3 4 4 4
Infrastructure Tot al 136 138 145 148 154
Grand Tot al 295 304 311 323 353
Infrastructure as a % of total budget 46% 45% 47% 46% 44%
Infrastructure as a % of total budget when
the DWCF portion of the infrastructure
funded by mission prograns is estimated as| 60% 59% 61% 60% 57%
25% of the total infrastructure. (GAO
appr oach)
Infrastructure as % of total budget when
al | DWCF ord_ers (as reported b_y t he DoD 53% 5204 53% 5206 50%
conptroller in Table A-4) are included as
infrastructure.
Infrastructure as % of total budget when
DWCF orders (as reported by the DoD 50% 49% 50% 49% 47%

conptroller in Table A-4) are allocated
bet ween forces and infrastructure.

After FY 2003 President's Budget and associated FYDP with Institute for

Anal yses nornalization adjustnents.
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Table A - 2, Departnent of Defense TOA by Mjor

6 M-Ps as “Conbat Forces Prograns”
(FY 2003 $ in Billions)

Force Prograns Assuning

Maj or Force Program FY 1998 |FY 1999 |[FY 2000 |FY 2001 |FY 2002
Conbat Forces Prograns
Strategi c Forces 8 8 8 7 8
CGeneral Purpose Forces 104 109 111 120 121
C3l & Space 34 35 37 38 39
Mobi lity Forces 12 13 13 11 12
Guard & Reserve Forces 25 26 25 26 27
Speci al Qperations Forces 4 4 4 3 4
Conbat Forces Prograns Tot al 186 194 198 206 212
Infrastructure
Research & Devel opnent 29 29 30 31 36
Central Supply & Mintenance 18 19 22 20 21
Training Medical & Gther GP Activities 52 51 52 56 59
Adm ni stration & Associates Activities 9 9 9 9 25
Support to Cther Nations 1 1 1 1 1
Infrastructure Tot al 109 109 114 117 141
G and Tot al 295 304 311 323 353
Infrastructure as a % of total budget 37% 36% 37% 36% 40%
Infrastructure as a % of total budget when
the DWCF portion of the infrastructure
funded by mission prograns is estimated as| 48% 47% 48% 47% 52%
20%to 25% of the total infrastructure.
( GAO appr oach)
Infrastructure as % of total budget when
all DWCF orders (as reported by the DoD o o o o o
conptroller in Table A-4) are included as 43% 42% 43% 43% 46%
i nfrastructure.
Infrastructure as % of total budget when
DWCF orders (as reported by the DoD o o o o o
conptroller in Table A-4) are allocated 41% 40% 40% 40% 44%
bet ween forces and infrastructure.
After National Defense Budgets Estimates for FY 2003
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Table A - 3, Departnent of Defense TOA by Mjor

only 3 M-Ps as “Conbat Forces Prograns”
(FY 2003 $ in Billions)

Force Prograns Assuning

Maj or Force Program FY 1998 [FY 1999 [FY 2000 |FY 2001 |[FY 2002
Conbat Forces Prograns
Strategi c Forces 8 8 8 7 8
CGeneral Purpose Forces 104 109 111 120 121
Speci al Operations Forces 4 4 4 3 4
Conbat Forces Prograns Tot al 116 120 123 131 133
Infrastructure
C3l & Space 34 35 37 38 39
Mobi lity Forces 12 13 13 11 12
Guard & Reserve Forces 25 26 25 26 27
Research & Devel opnent 29 29 30 31 36
Central Supply & Mintenance 18 19 22 20 21
Training Medical & Gther GP Activities 52 51 52 56 59
Adm ni stration & Associates Activities 9 9 9 9 25
Support to Cther Nations 1 1 1 1 1
Infrastructure Tot al 179 184 188 193 220
G and Tot al 295 304 311 323 353
Infrastructure as a % of total budget 61% 60% 61% 60% 62%
Infrastructure as a % of total budget when
the DWCF portion of the infrastructure
funded by mission prograns is estimated as| 79% 79% 79% 7% 81%
20%to 25% of the total infrastructure.
( GAO appr oach)
Infrastructure as % of total budget when
all DWCF orders (as reported by the DoD o o o o o
conptroller in Table A-4) are included as 67% 67% 67% 66% 68%
i nfrastructure.
Infrastructure as % of total budget when
DWCF orders (as reported by the DoD o o o o o
conptroller in Table A-4) are allocated 61% 61% 61% 60% 63%
bet ween forces and infrastructure.
After National Defense Budgets Estimates for FY 2003
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Table A - 4, Defense-Wde Wrking Capital

Fund FY 2003 Budget

Esti mates, Orders from DoD Conponents
(FY 2003 $in MIIlions)

Servi ce or Agency FY 2001 FY 2002 FY 2003
Ar ny 4,284.2 4,411.6 4,344.8
Navy 5,260.7 5,405.2 5,199.6
Air Force 6,172.2 6, 523. 8 6,100.5

Mar i ne Cor ps 563.1 604.1 613.7
Q her 1,967.0 1,549.9 1,705.6
Orders from G her Fund Activity G oups 2,443.1 2,663.4 2,825.5
Total DoD 20, 690. 3 21, 158.0 20, 789. 7

After http://ww.dtic.nml/conptroller/fy2003budget

Table A - 5, Departnent of Defense Active-Duty Mlitary and Cvilian
Manpower by Force and Infrastructure Categories
(i n thousands)
CATEGORY FY 1998 [FY 1999 [FY 2000 |FY 2001 |FY 2002
For ces
Expedi ti onary Forces 800 788 796 804 826
Horel and Def ense Forces 31 30 29 28 29
O her Forces 61 60 59 60 66
Forces Tot al 893 878 884 892 921
Infrastructure
Force Installations 188 186 173 171 157
Conmuni cations & Information 29 28 24 25 24
Sci ence & Technol ogy Program 17 16 15 15 16
Acqui si tion 110 105 98 97 98
Central Logistics 204 189 182 176 174
Def ense Heal th Program 142 134 127 129 130
Central Personnel Administration 86 64 91 93 86
Central Personnel Benefits Prograns 48 48 48 49 48
Central Training 297 316 298 298 273
Departmental Management 123 124 119 117 116
O her Infrastructure 19 15 22 12 18
Infrastructure Tot al 1, 262 1, 227 1,198 1,182 1, 140
Grand Tot al 2,155 2,105 2,082 2,074 2,061
Infrastructure as a % of total
manpower 59% 589 58% 57% 55%
After FY 2003 President's Budget and associated FYDP with Institute for Defense

Anal yses nornalization adjustnments.
NOTE: Excl udes Nati onal
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Table A - 6, Active-Duty Mlitary and Cvilian Manpower by Services and
by Force and Infrastructure Categories
(i n thousands)

CATEGORY ’ FY 1998‘ FY 1999] FY 2000] FY 2001] FY 2002
Army

For ces 354 347 352 358 363

Infrastructure 367 359 352 342 333

Total Arny 722 706 704 700 696
Infrastructure as % of Total 51% 51% 50% 49% 48%

Navy

For ces 199 194 196 200 208

Infrastructure 373 362 354 351 333

Total Navy 572 556 549 551 542
Infrastructure as % of Total 65% 65% 64% 64% 62%

Air Force

For ces 221 219 215 212 227

Infrastructure 321 310 304 304 291

Total Air Force 542 529 518 516 518
Infrastructure as % of Total 59% 59% 59% 59% 56%

Mar i ne Cor ps

For ces 107 107 111 110 110

Infrastructure 87 87 83 83 82

Total Marine Corps 194 193 194 193 192
Infrastructure as % of Total 45% 45% 43% 43% 43%

Def ense Agency and Def ense- W de

For ces 11 11 11 11 12

Infrastructure 114 109 105 103 101

Total Defense Agency and DW 126 120 116 113 112
Infrastructure as % of Total 91% 91% 91% 90% 90%

‘Gr and Tot al 2,155 2,105 2,082 2,074 2,061

After FY 2003 President's Budget and associated FYDP with Institute for
Def ense Anal yses nornmalization adj ustnents.
NOTE: Excl udes National Guard and Reserve personnel .
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APPENDI X B

Table B - 1, Conparative Qperational Lethality Indices
Hi stori cal Anci ent 17'" ] 18™ [ Nap. [ Givil WV WV 1975
Peri od or Cent | Cent | Wars War | Il
Medi eval

Di spersi on 1 5 10 20 25 250 3000 4000
Fact or

Weapons TLI QLI Val ues

val ues
Hand- t o- hand 23 23 4.6 2.3 12 0.9 0.09 0.008 0. 006
Javelin 19 19
Ordi nary bow 21 21
Longbow 36 36 7.2 3.6
Cr osshow 33 33 6.6
Ar quebus 10 2.0
17" C nusket 19 3.8
18" C 43
flintlock 8.6 4.3 2.2 1.7
Early 19" C 36
rifle 3.6 18 1.4
Md-19™ C 102
rifle 4.1
Late 19" C 153
rifle 6.1 0.61 0.05
Springfield 495
1903 rifle 1.98 0.17 0.12
WN I machi ne 3,463
gun 13.85 1.15 0.87
WN || machi ne 4,973
gun 1.66 1.24
16" C 12- pdr 43
cannon 43 8.6
17" C 12-pdr 224
cannon 44. 8 2.4
Gi beauval 12- 940
pdr cannon 94.0 | 47.0 37.6
French 75mm gun 386, 530 1546. 1 128.8 96. 6
155mm GPF 912, 428 3,649.7 304. 1 228.1
105mm Howi t zer 637, 215 212. 4 159. 3
155mm “Long 1, 180, 681
Tont 393.6 295.2
WV tank 34, 636 138.5 11.5
WA 11 nedium 935, 458
t ank 311.8 233.9
WV I fighter 31,909
bonber 127.6 10.6
WV I fighter 1, 245, 789
bonber 415. 3 311. 4
V-2 ballistic 3,338, 370
mssile 1,112.8 834.6
20KT nucl ear 49, 086, 000
ai r bur st 16, 362. 0 12,271.5
One negat on 695, 385, 000
nucl ear
ai r bur st 231,795.0 | 173, 846.3
[After Ref. 9, Table 7, p. 313]
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Table B -

2, Normalized Conparative Qperational

Lethality Indices

Hi st ori cal
Peri od

Anci ent
or
Medi eval

17Ih
Cent

18th
Cent

Nap.
War s

Civil
War

WV
|

WV
Il

1975

Di spersi on
Fact or

1

5

10

20

25

250

3000

4000

Weapons

Nor mal i

zed OLI

Val ues

Hand- t o- hand

4,000.0

800.0

400.0 200.0

160. 0

16.0

13

1.0

Javel in

3,304.3

Ordi nary bow

3,652.2

Longbow

6, 260. 9

1,252.2

626. 1

Cr ossbow

5,739.1

1,147.8

Ar quebus

347.8

17" C nusket

660. 9

18™ C
flintlock

1,495.7

747.8 373.9

299.1

Early 19" C
rifle

626. 1 313.0

250. 4

Md-19"" C
rifle

709.6

Late 19™ C
rifle

1,064.3

106. 4

8.9

Springfield
1903 rifle

344.3

28.7

21.5

WV | machi ne
gun

2,409.0

200. 8

150.6

WA 11 machi ne
gun

288.3

216.2

16'™ C 12-pdr
cannon

7,478.3

1,495.7

17" C 12-pdr
cannon

7,791.3

3,895.7

Gi beauval 12-
pdr cannon

16,347.8 | 8,173.9

6,539.1

French 75mm
gun

268, 890. 4

22,407.5

16, 805. 7

155mm GPF

634, 732.5

52,8%4. 4

39, 670. 8

105mm Howi t zer

36,940.0

27,705.0

155mm “Long
Tont

68, 445. 3

51,334.0

WV | tank

24,094.6

2,007.9

WA 11 nedium
t ank

54,2290. 4

40,672.1

WV fighter
bonber

22,197.6

1,849.8

WV I fighter
bonber

72,219.7

54, 164. 7

V-2 ballistic
mssile

193,528. 7

145, 146. 5

20KT nucl ear
ai r bur st

2, 845, 565. 2

2,134,173.9

One negat on
nucl ear
ai r bur st

40,312, 173.9

30, 234, 130. 4

132




APPENDI X C

SOFs PRI NClI PAL M SSI ONS
SOFs are organi zed, trained, and equi pped specifically

to acconplish their assigned roles, as described below, in

ni ne nm ssi on areas:

1

Counterproliferation (CP) — conbat proliferation of
nucl ear, biological, and chem cal weapons across the
full range of U S. efforts, including the
application of mlitary power to protect U S. forces
and interests; intelligence collection and anal ysis;
and support of diplomacy, arnms control, and export
controls. Acconplishnment of these activities nmay
require coordination with other U S. governnent
agenci es

. Conbating terrorism (CBT) — preclude, preenpt, and

resolve terrorist actions throughout the entire
threat spectrum including antiterrorism (defensive
measures taken to reduce vulnerability to terrori st
acts) and counterterrorism (of fensive neasures taken
to prevent, deter, and respond to terrorism, and
resolve terrorist incidents when directed by the NCA
or the appropriate unified conmander or requested by
the Services or other governnent agencies

. Foreign internal defense (FID) — organize, train,

advi se, and assi st host-nation mlitary and

param litary forces to enable these forces to free
and protect their society from subversion

| awl essness, and i nsurgency

. Speci al reconnai ssance (SR) — conduct reconnai ssance

and surveillance actions to obtain or verify

i nformati on concerning the capabilities, intentions,
and activities of an actual or potential eneny or to
secure data concerning characteristics of a
particul ar area

. Direct action (DA) — conduct short-duration strikes

and other snmall-scale offensive actions to seize,
destroy, capture, recover, or inflict damage on
desi gnat ed personnel or materi el
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SOFs

6. Psychol ogi cal operations (PSYOP) — induce or
reinforce foreign attitudes and behavi ors favorable
to the originator’s objectives by conducting pl anned
operations to convey selected information to foreign
audi ences to influence their enotions, notives,
obj ective reasoning, and, ultimtely, the behavior
of foreign governnments, organizations, groups, and
i ndi vi dual s

7. Gvil affairs (CA) — facilitate mlitary operations
and consolidate operational activities by assisting
commanders in establishing, maintaining,

i nfluencing, or exploiting rel ati onshi ps between
mlitary forces and civil authorities, both
government al and non-governnental, and the civilian
popul ation in a friendly, neutral, or hostile area
of operation

8. Unconventional warfare (UWN — organi ze, train,
equi p, advi se, and assi st indigenous and surrogate
forces in mlitary and paramlitary operations
normal Iy of |ong duration

9. Information operations (10O - actions taken to
achieve information superiority by affecting
adversary information and i nformati on systens while
defending one’s own information and i nformation
syst ens

COLLATERAL ACTI VI TI ES
Based on their unique capabilities, SOFs are

frequently tasked to participate in the follow ng

activities:

1

Coalition support — integrate coalition units into
mul tinational mlitary operations by training
coalition partners on tactics and techni ques and
provi di ng comruni cati ons

. Conbat search and rescue (CSAR) — penetrate air

def ense systens and conduct joint air, ground, or sea
operations deep within hostile or denied territory, at
ni ght or in adverse weather, to recover distressed
personnel during wartine or contingency operations.
SOFs are equi pped and manned to perform CSAR in
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support of SOFs nmissions only. SOFs perform CSAR in
support of conventional forces on a case-by-case basis
not to interfere with the readi ness or operations of
core SOFs mi ssions.

. Counterdrug (CD) activities — train host-nation CD
forces and donestic | aw enforcenment agencies on
critical skills required to conduct individual and
smal | -unit operations in order to detect, nonitor, and
interdict the cultivation, production, and trafficking
of illicit drugs targeted for use in the United States

. Humani tarian demning (HD) activities — reduce or
elimnate the threat, to nonconbatants and friendly
mlitary forces, posed by mnes and ot her expl osive
devi ces by training host-nation personnel in their
recognition, identification, marking, and safe
destruction; provide instruction in program
managenent, medi cal, and m ne-awareness activities

. Humani tari an assi stance (HA) — provi de assi stance of
[imted scope and duration to suppl enent or conpl enent
the efforts of host-nation civil authorities or
agencies to relieve or reduce the results of natural
or manmade di sasters or other endem c conditions such
as human pai n, disease, hunger, or deprivation that

m ght present a serious threat to life or that can
result in great damage to, or |loss of, property

. Security assistance (SA) — provide training assistance
in support of |egislated prograns which provide U S.
defense articles, mlitary training, and other
defense-rel ated services by grant, loan, credit, or
cash sales in furtherance of national policies or

obj ecti ves

. Special activities — subject to linmtations inposed by
Executive Order and in conjunction with a presidenti al
finding and congressi onal oversight, plan and conduct
actions abroad in support of national foreign policy
objectives so that the role of the U S. governnent is
not apparent or acknow edged publicly
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ORGANI ZATI ON, FORCE STRUCTURE AND BASI C FUNCTI ONS OF THE US
SPECI AL OPERATI ON FORCES

The foll owm ng paragraphs describe the organi zati on,
force structure and basic functions of the SOFs’ different
Commands, headquarters, Service Conponents and Joi nt
Speci al Commands as presented in the year 2000 Posture
Statenent of the United States Special Operations Forces
[ Ref . 56]

Commander in Chief US Special Operations Command

Al SOFs of the Arny, Navy, and Air Force, based in
the United States, are under USCOVBOC s conbatant conmmand.
USSOCOM s servi ce conponent conmmands are the Arny Speci al
Operations Command, the Naval Special Warfare Command, and
the Air Force Special Operations Command. The Joi nt Speci al
Operations Command is a sub-unified command of USCOVSOC
[ Ref. 56, p. 46]

USCOMSCC recei ves the support of the Arny, Navy, and
Air Force who provide qualified personnel, conmon
equi pnent, base operations support, |ogistical sustainnent,
and core skills training. This support allows USCOVBOC to
focus on SOFs-specific training and equi pnent, as well as
the integration of SOFs into the entire range of mlitary
operations. [Ref. 56, p. 12]

Headquarters, U S. Special Operations Command (HQ
USSOCoWv)

USSOCOM headquarters staff is configured into five
functional centers. The follow ng sub-sections present a
brief description of each center.

Acqui sition and Logistics (SOAL) Center
The SOAL conbi nes the acquisition and the

| ogi stics functions of the conmand (J-4). It provides
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research, devel opnment, acquisition, and | ogistics support
to USCOMSCC. The SOAL plans, directs, reviews, and

eval uates materiel devel opment, procurenent, and

sustai nment for USSOCOM conducts |iaison with USSOCOM
conponents to ensure operational requirenments are net by
devel opnent al prograns; devel ops and pronul gat es USSOCOM
acqui sition and | ogistics policies and procedures; and
manages a sel ect group of special operations-peculiar

progr ans.

Benefits derived fromthis organi zation incl ude:

- Cradl e-to-grave managenent of SOFs-rel ated
syst ens

- Inproved life-cycle cost managenent
- Portfolio and materiel managenent

- Elimnation of organizational stove pipes or
barriers to col |l aboration

- Wrldw de | ogistic support of SOFs Speci al
Qper ati ons

Requi renents and Resources (SORR) Center

The SORR conbines the planning (J-5 and J-7) and
resourcing (J-8) functions, to include the USSOCOM
Strategic Planning Process. The mission of the SORRis to
support SCOFs through the devel opnent of resourcing,
operational m ssion and force structure analysis, strategic
assessnments, and requirenments reviews.

Qperations, Plans, and Policy (SOOP) Center

The SOOP conbines the J-3 and the J-5 staffs to
provi de focused operational support in the areas of
doctrine, plans, policy, operations, training, and speci al
actions. Its mssionis to ensure all special operations
depl oyments and pl ans supporting the NCA regional

Conbat ant Commanders, and Anbassadors are tailored to
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m ssion requirenments, reflect current force capabilities,
and are consistent with USCOMSOC Title 10 responsibilities
and core mssions. In support of these objectives, the SOOP
oversees SOFs doctrine, education, tenpo, and renediation,
as well as the training and exercise prograns, in order to

optim ze force readi ness and SOFs rel evance.

The SOOP al so devel ops joint plans, policy,
strategi c assessnents, and force structure, and directs
depl oynment, enpl oynent, and readi ness of approxi mately
46, 000 Arny, Navy, and Air Force SOFs worl dw de, i ncluding
sensitive special mssion units; validates operational
requi renents; and nmanages training resources, humanitarian
progranms, joint training exercises, and operational
t esting.

Intelligence and Informati on Qperations (SO O
Cent er

The SO O conbines the J-2 and J-6 staff functions
to provide for integrated information managenent in
intelligence, comrunications, information protection,
net wor k managenent, and audi o/ visual support. SO O
i ntegrates command and control, comuni cations, conputer,
intelligence, surveillance, and reconnai ssance (C41 SR), and
information operations (10O to gain information superiority
t hroughout the spectrum of engagenent and conflict. The
SO O val i dates requirenments and devel ops speci al operations
C41 SR and 1O training, doctrine, and procedures.

Command Support (SOCS) Center

Created fromthe remai ni ng conmand functions, the
SOCS is a process-oriented support center that provides
per sonnel and special staff support to the headquarters and

its conmponents. The SCOCS includes public affairs, executive
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services, nedical, chaplain, historian, equal opportunity,
security, quality integration, engineering, protocol,
headquarters command, and joint secretariat support
services. The USSOCOM chi ef of staff directs the center.
Servi ce Conponents and Joi nt Special Conmmands

U.S. Arny Special Operations Command (USASQC)
The Arny special operations forces (ARSOF)
i nclude active, Arny National Guard, and U S. Arny Reserve
forces consisting of Special Forces, Rangers, speci al
operations aviation, civil affairs (CA), psychol ogi cal
operations (PSYOP), and conbat- and service-support units.

Naval Special Warfare Conmmand ( NAVSPECWARCOW)

Naval Special Warfare (NSW forces are organized
to support naval and joint special operations within the
theater unified command. These forces are organi zed,
equi pped, and trained to be highly nobile and quickly
depl oyabl e.

Air Force Special Operations Command (AFSOC)

Air Force special operations forces (AFSOF) are
equi pped with highly specialized, fixed and rotary-w ng
aircraft. AFSCC s provide: SOFs nobility, forward presence
and engagenent, precision enploynent/strike, and
i nformati on operations.

Joi nt Special Operations Command (JSQOC)

A joint headquarters designed to study speci al
operations requirenents and techni ques; ensure
i nteroperability and equi prent standardization; plan and
conduct special operations exercises and training; and

devel op joint special operations tactics.
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Theat er Speci al Operations Commands

The theater special operations comands (SCC), are
responsi bl e to the geographi c Conbat ant Commanders for
pl anni ng and conducting joint special operations in the
theater, ensuring that SOFs capabilities are matched to
m ssi on requirenments, exercising operational control of
SOFs for joint special operations, and advising the
Conmbat ant Commanders and conponent commanders in theater on
t he proper enploynent of SOFs. The USCOMSCC provi des
fundi ng and personnel for the SOCs, but each SOC reports
directly to the geographi c Conbatant Command. [Ref. 56, p.
13]
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